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is a mere 6” deep and offers 


5 types of diffusers and 5 types of ceiling applications 


We’re making no bones about it~ -this 
new line of 4'x4’ hinged and framed 
troffers is the most versatile you'll find 
anywhere. Consider: 


5 TYPES OF DIFFUSERS 

1 Acrylic—one piece Rigid-Arch with matte 
finish. 

2 Styrene 
finish. 

3 Plastic louver 
shielding. 

4 Steel louver—°*« ’’x*« ’’x'4”’ cell, 35° shield- 
ing. (Furnished with cross divider, giving 
appearance of two 2’x4’ diffusers in one 
unit. 

Clear Styrene lens. (Furnished with cross 
divider, giving appearance of two 2’x4’ 
diffusers in one unit.) 


one piece Rigid-Arch with matte 


46 "’x\%"’x%” cell, 45° 


wWAaeer ft e— L OD 


5 TYPES OF CEILING APPLICATIONS 


1 Flange type 51 for use without plaster 
frames. 


2 Flange type 52 for use with plaster frames. 
3 Snap-in type 53. 
4 Lay-in type 55. 


5 Burgess-Manning type 58. 


Could you ask for anything more? When 
your next job calls for 4’x4’ recessed 
units—and you want them to be shallow 
(a mere 6’ deep)—and you want a gen- 
erous choice of diffusers and ceiling appli- 
cations—-we think you’ll be delighted to 
specify these new Wakefield troffers. 





“ADVANCE FLUORESCENT LAMP BALLASTS 


SAVE OUR COMPANY = od MONEY AND 
KEEP OUR CUSTOMERS \sa, HAPPY” 


if 


John J. McLaughlin — Vice President 
KELSO-BURNETT ELECTRIC CO. 
Electrical Contractors, Chicago, Ill. 


“Fluorescent Lighting Units utilizing efficient, cool operating ballasts require 
a minimum of service calls that are so costly to us and such an inconvenience 
to our customers. Quality ADVANCE FLUORESCENT LAMP BALLASTS 
save our company money and keep our customers happy’. 


To avoid expensive call-backs and costly down-time for your customers, always demand 
ADVANCE dependable Fluorescent Lamp ballasts. Their efficiency and performance is 
proved in millions of lighting units. They are the choice of the nation’s leading Original 
Lighting Equipment Manufacturers and America’s foremost Electrical Contractors. Repu- 
tations are built and maintained on ADVANCE Fluorescent Lamp Ballasts . . . truly, 
“The Heart of the Lighting Industry”. 


“The Heart of the Lighting Industry,” 





"==" | TRANSFORMER C0 
— 2950 NO. WESTERN AVE. CHICAGO 18, ILL. USA 
Manufactured in Canada by: Advance Transformer Co., Ltd. 5780 Pare Street, Montreal, Quebec, Canada 
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Keystone’s Engineered Lighting Division recently announced a new series of fluorescent fixtures specially 
designed for schools, offices, stores, institutions and public buildings. Featured in this 4-foot and 8-foot 
series is the Achromatic, a 2 Ws or <> 3 lamp quality luminaire which has become 


the industry’s leader in a few short weeks. 


Since 1898, footcandle levels have doubled every 10 years. Due to a more scientific evaluation of 
required lighting levels, the new series developed by Keystone has resulted in luminaires that provide 
*Optimum Visual Value and ‘see-ability.’ The series offers a brand new concept in controlled 

refraction of light. This concept provides uniformity of brightness without harsh shadow reflection. 
Maximum illumination is delivered at peak efficiencies. In addition to the Achromatic, other fluorescent 
fixtures in the new series include the Wafer, Prismalite and Envoy. Rapid start and slimline 

models are available for a number of versatile mounting arrangements. For additional information, send 
for Bulletin #F 859 
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How architectural design and planned lighting 


create an image of strength and friendliness in a bank 


Somewhere between the coldness of Greek temple design and the 


usualness of the ranch house prototype, there should be an arclu- 


reflects stability, 


Qut ol 


tectural concept for banks that 1 ispires conh lence, 


Harry Weese, architect 


that came the new home of State Bank of Clearing, Chicago. Meaning- 


yet is not formidable. So reasone 


fully sh aped and purposefully illuminated, an image is created at State 


Bank whic! 


Lighting 1s planned to create ar 


speaks of progressiveness, strength and friendliness 


iwiting effect and at the same 


is highly functional. Patrons move through an entrance of rest- 


bdued light into a lower lobby of slightly higher light intensity, 


a combination 
dramatic effect. A 
so walls ol brick 


» into the main, high ceiling banking area. There 


of indirect light and spot lightu presents a 


pended ceiling achieves a peripheral clerestory 


are texture-lighted day and 


On one side of the main room 1s the officer 


area and on the 


other, the teller area—both flooded with functional, non-glare, high 
intensity light which tends to direct customers to the areas. Curtis- 
AllBrite visioneers worked hand in hand with architect, illuminating 
engineer and contractor to accomplish this illumination innovation. 
Curtis-AllBrite Lighting, Inc., AllBrite Lighting Division, 352 Shaw 
Road, So. San Francisco, California; Curtis Lighting Division, 6135 


West 65th Street, Chicago 38, Illinois. 


CURTIS 


visioneers in 
planned lighting 





Banking is serious busi- > 
ness, so high visual 
acuity is necessary in 
the areas where close 
work is done. Here the 
officer area is bathed 
in a high level of so 
shadowless, glare-free 
illumination that is ac- 
complished by a Curtis 
Strato-Lux Luminous 
Ceiling. Exclusive 
Curticell Louver- 
Diffuser panels com- 
bine diffusion of light 
source with proper 
shielding of the diffus- 
ing medium. 


State Bank of Clearing, 
Chicago, Illinois, where 
an architectural con- 
cept and planned light- 
ing bring something 
new and different in 
bank design and func- 
tion. IIlumination, both 
day and night, height- 
ens an atm 


friendliness 





2 main banking area where walls are texture-lighted by a 
of indirect lighting achieved with Curtistrip. Spotlights in 
> suspended ceiling add an atmo ere of action and pro- 
vide high function, too. 
Architect: Harry Weese & Associates 
Electrical Engineer: Sam R. Lewis 


Electrical Contractor: Crescent Engine 





Yes, Bowling Alleys Too Can Get Striking 


Lighting with Standard Fiatures ... by viteCONTROL 








_ ‘ rh | } j INSTALLATION 
In these pages over the years we snack bar and air-conditioning ey rN 


have been pleased to show you light Litecontrol fixtures were chosen to AREA. Bowling Alley 
ARCHITECT. Milton Milstein 


ing installations in banks, offices illuminate this handsom nterior 
so . ; . . : = c ae ENGINEER: Wolter H. Sherry & Associates 


Supermarkets | al stores and to blend into this very well de DISTRIBUTOR 
Buffalo incondescent Light Co., inc., Buffalo, N. Y. 
1 gymnasiun churches signed structure. They were used ELECTRICAL CONTRACTOR 
Frey Electric Construction Co 
FIXTURES 
rallari ae : > ae . Litecontro!l No. 6042TS 4-lomp approx. 2° «x 2 
these installations have one thing in mediately over the alleys ae tee eee a \a 


| 7 recessed fixtures. 2-lamp, 8-ft. strip fixtures ove 
common the superb quality of Whether your next installation is ee 


schools an 


libraries and in rial plants. All o throughout except for the area im- 


FIXTURE SPACING: |! feet on centers 


’ : INTENSITY 
rignt get re sults on a sensible bu lget with Average 45 foot-candies after 6 months operation 


: (alley area not included 
out of our Catalog LITECONTROI 
The same circun neces prevail J 


the lighting i tat th mod a bowling alley or a bank, you can 





with this ultra-modern bowling 


ov impesive obi LIT ECONTROM CKxtwres 


with sixty continually busy KEEP UPKEEP DOWN 
modern restaurant and LITECONTROL CORPORATION, 36 Pleasont Street, Watertown 72, Massachusetts 
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Museum Ligh 


F, ATURED on the following 13 pages are the lighting de- 


signs for two well-known art collections 


One—the Solomon R. Guggenheim collection of modern masters, 
and non-objective art. The museum housing this collection is the 
extraordinary building in New York City, designed by Frank 
Lloyd Wright—his last work. So unorthodox is this architecture 
that it cannot even be described as ‘‘modern.’’ Even among mod- 
rn designs, this is in a elass by itself 

The other—the Abby Aldrich Rockefeller Folk Art Collection 
This is a collection of nineteenth-century American folk art, dis 
played in a ten-gallery museum building adjacent to the Williams 
burg (Virginia) Restoration. The building housing it was designed 
by the Department of Architecture of Colonial Williamsburg and 
very aspect of its design reflects the environment of the nineteenth- 


e! tury people who creat d its art objects 


No two buildings could be more different in character. No two 
art collections could differ more widely in their expression. For 
the lighting design of each, however, the problems were identical 
Design approach for both lighting installations had to consider 


and solve) the problems of: 


e Color rendition of the art 
e Vertical illumination of sufficient quantity and pleasing quality 
e Reliance on reflected light from the walls for general and 


background illumination 


There were, of course, differences. One sought to blend with 
daylight; the other to block it out. One dealt with open, sloping 
galleries; the other with nineteenth-century rooms. Their common 
denominator, however, is the ever-interesting factor of their light 


ing design. 
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MUSEUM LIGHTING 


FALMOST iniversal inter bee doub entered primarily on daylighting—fron 
in the new ¢ 


ruggenheim Museum « Nev his graceful and spectacular domed skylight 1 


rred 
\venu It is Frank Llovd and from the skylight ‘‘slots’’ formed by the spiral 
s only building in Ne “orl ling structure of each level. He apparently visual 
d by knowledgeable e1 ) ized their display against a bisque-colored back 
ng up of his life’s work eround, recessed in effect as on an easel, back onto 
mtroversial design has been he outward sloping walls. The viewer stands on 
tural press; indeed T inclined spiral ramp; the wall slopes away from 
news fields also have con im, admittedly a difficult circumstance for view 
building a top story.’ ng paintings. The Museum’s curator, James John 
to outline in great son Sweeney, revised some of these adversities in 
a most ingenious manner, and greatly to the benefit 
of the art display. His views required complete 
revision of the lighting system, which I worked out 

with him as described below 
Instead of paintings recessed into what would 
amount to an inaccessible sloping ‘‘niche,’’ Mr 
Sweeney mounted the unframed paintings on an 
almost invisible four-foot steel arm (4), (5). The 
entire background, floor, walls and ceiling, was 
painted high-reflectanece matte white, and a light 


t 
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Solomon R. Guggenheim 
Museum 


By ALFRED A. BINDER 


2 


George Cserna 


. . . . for contemporary art, displayed in a building 
of unconventional design 


ny system Was designed to create a 


light balanced by an even stronger front lig The 
‘a 


resulting effect i painting loating In 


lighted space—an illusion curiously harmonious 

the nature of the modern art. This schem: 
for mounting ings the paintings approximately 
flush with the viewers’ ramp, permitting art lovers 


to study modern masters closely, or at a distance 


Lighting Details 





Frank Llovd Wright's basic concept, | believe 


' 








was to simulate outdoor art exhibits. His vast cen 
ter glass dome and spiralling skylights bring in 
natural illumination in a manner and direction not 
usual to interiors. My own basic concept, in design 
ing for electric illumination, was to retain this 
effect of natural light on the paintings. Extensive 
tests were conducted to reach a color rendition 
which would achieve this effect in relation to these 
particular paintings. Fluorescent lamps in group- <—. Seinen, | Mr eae edie te 


rdinatinge with the 


ings of three, with a lumen proportion of three 
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times cool white to on white 


opinions of Mr 


most successful answer 


Sweeney and myself. Our judgment on this color 


hoi e tor portraving 
proval of 
ted on the fourt 


eription of this 


floor ne 
1 and fifth levels 
anal This rise 
mm the wall. As 
are hung four 
inch square steel 


dividing walls 


color, quan 

vertic: ace of the paint 

a special luminaire had to 
Naturally, the ideal would have 
lighting needs i the 

m the start. Such, how 

plan to suspend some 

isplay it closer to the 
f the skylight slots 
revision of original 
the finished building 
trical lighting svs 


end was one of the 


focused on the 


mounted on arma 


Guaqaenheim Vuseum 


seemed the 


Binds r 


some hung conventionally on 


Avoidance of distraction by hot spots was in 


achieved so that wall was evenly illun 


floor to ceiling with accent on pictures 


ed from 
adjustable reflector with four planes was 
yped, with an approximate focal point of 30 

es from the two inner planes, to be swivel 

a 48-inch area when mounted four feet fro 
the wall at about a nine-foot height The upper 
and lower planes washed the balance of the wall at 


fl Light spill 


every adjusting angle, floor to ceiling 


to the floor and ceiling was controlled by cut 


ints on the luminaire. Each unit was fused 


to avoid circuit interruption if a ballast failed 
Each four-foot lamp section developed 8800 lumens 

For uniform light distribution and to flatter the 
semicircle of each gallery, these units were mount 
ed in groups of six to eight in the form of a ‘*C’ 
with the open end to the spectator. They were mad: 
in 38-inch and 50-inch sections, custom-fitted wit] 
inner sleeves, no overlapping joints and butted 
perfectly. Sixty-degree and 90-degree corners were 
made to complete each set and ends were welded 
without overlap for a completely smooth surface. To 
increase efficiency and permit easy installation, the 
entire group is one open wireway and trough, but 
there are no light leaks. To prevent glare and 
permit even diffusion a prismatized acrylic diffuser 


was used. 


Skylighted Galleries 


Each of the third, fourth and fifth ramps have 
These skylights 


are composed of frosted panels of glass on the 


skylight slots over each gallery 
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interior; and interior triangular space of approxi- 


mately 12 inches at one end, 24 inches at the other 
and a panel of glass on the exterior. The purpose 
of these skylight slots is to supply daylight to each 


gallery. 

On the exterior of this extraordinary building 
the skylights are tucked into the ascending spiral 
These divi 


sions break up the circular concrete pattern of the 


ing divisions formed between ramps 
structure during the day. In addition, the divisions 
allow for a gradual enlargement of the building 
toward the top and give a sense of balance to the 
structure 

Within the gallery as originally conceived, the 
sunlight through the dual skylights created uneven 
shadows and gloom. Also since there was no sup 
plementary illumination on the ramps, the contrast 
with the illumination on the pictures was uncom 
fortable. The colors of the pictures against the 
original café-au-lait of the walls was not pleasing 
To correct this, as mentioned previously, the floor 
above the curb in back of the pictures and the sur 
rounding walls and ceiling over the display area 
Against the exterior 


were painted matte white 


skvlight 45-degree plastic louvers with half-inch 
ubes were inserted to deflect the rays of the sun 
In order to avoid the emptiness in back of project 

pictures, eliminate all shadows of the armature 
and picture, get a comfortable ratio of illumination 
on the ramps and carry out the daylight theme of 


| decided to bal 


ance the back light on the pictures with the front 


the exterior architecture at night, 


light. By calculation, I found two continuous rows 
of TD17 lamps would accomplish this. Due to a 
lack of power, I had to settle for one row of TD17 
and one row of high-output lamps. The lamps were 
side mounted at selected positions so that the light 
of each row eliminated the housing shadow of the 
other. Sun coming through the skylights merged 
with the artificial light in perfect harmony. The 
astute observer may note a slight imbalance in these 
skylights because of the difference of the 2:1 lumen 
output of the lamps. 

The final result is, of course, that the pictures 
seem to float in a wall of light. The illumination 
on the paintings and background is about 150-200 
footeandles (170 fe on the face of most paintings 
Illumination on the background and on the pictures 
is approximately equal despite the light being 
focused on the picture. Obviously the pigments on 
the paintings absorbed light and the background re- 
flected light, resulting in an almost equal balance. 
Light on the ramps is in about a 4:1 ratio to this 
There are no shadows, neither from the armature 
nor the suspended paintings ; visual comfort is quite 


satisfactory. 
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Solomon R. Guggenheim Museum 


6 


Enclosed Galleries 
On the where there 


are no skylights, the ramps are divided into gal 


first and second ramps 8 


leries of approximately the same width as the upper 
levels. The walls are circular, each gallery wall 
forming an are. An imaginary line was drawn 45 
inches from the center of this are and the lumin 
aires (designated as G.G.#1) were mounted per 
pendicular to this line in groups of five and six 
but giving the appearance of one large luminaire 
of 20 feet or more. By adjusting the reflectors of 
each 48-inch unit, the entire radius of each wall 
was uniformly illuminated with the accent on the 
pictures. The walls were painted white and despite 
the concentration of light on the pictures the foot- 
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Grand Gallery 


The next task was illuminating the Grand 
lery (Qand 10). The Grand Gallery is 52 fe 
feet deep opposite the entrance, 35 feet 
15 feet wide on the other side and ° 
diagrams This room can also be 
aleony on the second level. Statuary 
up to 13 feet high are shown in this roon 
half-moon shaped skylights, eight 
e flat ceiling 
addition to focusing on the paintings ther 
vas a problem here of lighting the statuary evenly 
by lected light. Direct illumination or central 
llumination was impractical as the seulpture 
varied in size and position. Such lighting would also 
detract from the pictures. Silhouetting was pro 
hibited on esthetic grounds. In general, it was de 
sired to equal in the Grand Gallery the quality and 
quantity of illumination achieved in the ramp 
calle ries 
Calculations showed that the G.G.#1 units at 


13 feet 6 inches above the floor would deliver ap 


proximately 90-100 footeandles. Refiected illumi- 


nation for the balance of the room would be ap 
proximately 30 footeandles. To minimize contrasts 
within the room, uplight was necessary to merge 
with light from the skylights and retain the light 
haracteristices of the room (11 and 12 

To show the statues under approximately 100 


foot i! dles. wl l “h seemed optimum to me, 250 300 
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GRAND GALLERY 





footcandles were necessary in the area of the pic 
tures 
high-output lamp produced 37,500 
eight-foot section and could deliver all of my re 
quirements 


ballasts would have sounded like a brass band 


Fortunately, to the left of the Grand Gallery there 


is a room behind a soundproof fire door with eight 
inch concrete walls. By remotely installing all the 
ballasts in this room. a noiseless installation was 
achieved. Research in wire sizes for this 100-foot 
remote installation showed that #8 and +10 wire 
had to be used from the ballasts to the fixtures 
with no more than two or three fixtures on a com 
mon feed, varying with the distance 
A luminaire was then developed to perform the 
following 
1) Illuminate the 13-foot 6-inch wall uniformly, 
with no bright spots 
2) Retain the lamp color proportions as in the 
ramp galleries 
3) Provide uplight to merge with the light from 
skylights and give an even, subdued illumination 
to the ceiling 
comfort 


4) Provide low brightness for visual 


while not causing distraction from the pictures 

With only three weeks to opening date, such a 
luminaire could only be developed on the drawing 
board. There wasn’t enough time for a mock-up 
or actual test. The first step was the design of a 
reflector with three planes. A different plane was 
placed in back of each of the two TD17 lamps, the 


upper lamp to illuminate the lower wall, the lower 
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A luminaire with two TD17 lamps and one 


lumens per 


However, the D sound rating of the 


Solomon R. Guggenheim Museum 





lamp for the upper half of the wall to the height 


of the luminaire. These lamps are cool white. The 
center high-output lamp is warm white and the 
reflective plane is designed to blend the color to 
the entire wall 


Kor ventilation and the necessary 


uplight, a 
three-inch opening was designed the full leneth of 


the luminaire over a section of the upper TD17 


lamp. This section as well as the diffuser is shielded 
by a grey louver with a 45-degree cutoff in half- 
inch-square cubes. The use of this diffuser under 
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this powerful source achieved the low brightness 
desired 

The luminaire is 20 inches wide, approximately 
tive inches high and in 72-inch and 96-inch lengths. 
Two raceways were built into each section. One in 
front for the home run wiring, the other for feed 
ing the individual fixture from the front raceway 

For a cross section of the luminaire see sketch 
The front top of the luminaire is mounted parallel 
%e-inch O.D 


pipe and the front is 48 inches from the wall. The 


to the ceiling on 11-foot 6-inech by 


bottom of the luminaire is at a 14-degree angle to 
the wall. Ten of these luminaires were joined to 
form a large U, with one short leg. The beginning 
of the row at the ballast source is connected through 

» eight-inch wall by an exact sleeve section, two 
orners were built to conform and correct the row 
around the room, the short le a of the row was con 
nected through another sleeve anchored to the wall 
and plastered in. The result is a solid built-in ap 
pearing seeti nforming to the contour of the 
statues may be viewed equally 


There 


is no perform: e loss because of the remote in 


room Pi 
vell fron el or from the baleony 


stallation 


Lobby 


The last before the opening date was 
lluminating During daylight, the lobby 
is lighted by the large skylight dome, 100 feet in 
diameter, approximately 125 feet above the lobby 
The interior of this dome is composed of an eight 

glass. The exterior. sev 
lar skylight 


dome all 


illumination for di and night had to be indirect 


To retain the 
appearal supplemental 
This is from three complete rows of fixtures with 
remote ballasts located on the sixth level, 30 feet 
below the dome. Each fixture contains one 96-inch 
TD17 de luxe lamp developed only a few weeks bi 

The first two rows 


fore the opening of the Mus un 


Guagenheim Museum 


Binder 


are composed of a modified parabolic reflector with 
one side nine inches high, the other four inches 
high bolted together on the short sides. The dual 
pattern was plotted to aim at the opposite side of 
the dome at the center of one of the eight sides of 
the skylight 
corner of the lobby. The third row was another 


This angle projected to the opposite 


modified parabola with each leg eight inches high 
and the lamp mounted against one side. This re- 
flector has two hinges 48 inches on center and two 
slides that allow up to 180 degrees swivel. Thus, 
positioning is readily possible to provide maximum 
light in the lobby. These units produce approxi 
mately 30 footeandles of illumination in the lobby 
after dark, against an average of 50 footcandles 
under ideal daylight. 

The brilliantly illuminated pictures are a thrill 
ing spectacle as they can be seen in complete detail 
and color at every point across the ramps. Con 
trast ratios are maintained wherever possible of 
less than six to one. The lobby itself is a glorious 
stage. The illuminated spiral ramps, back-lit by 
the galleries, gently climb to the dome that seems 


bathed in perpetual sunlight 
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Work on the Guggenheim installation was chal- 
The staff and crafts 


men of American Lighting Corp. carried out every 


lenging but most rewarding. 


detail of design despite the pressures of almost in 
tolerable deadline. The staff of the Daylight Elec- 
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basis. The lamp department of General Electric 
Co. provided speedy service and reliable informa- 
tion. To James Johnson Sweeney, the director of 
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He had to make the tough decisions on design ac- 


ceptance, many of them different from the original 


specifications, but he had a sure esthetic judgment 


and the courage to follow it 
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Abby Aldrich Rockefeller 


Folk Art 
Collection 


By LAURENCE S. HARRISON 


Plate I. Doorway and Entrance Gallery. 


MUSEUM LIGHTING .... 


\¢ HEN OUR country won its independ 


ence, one of the most fascinating evidences of its 
creative spirit arose in the many artifacts, paint 
ings, sculptures and decorative expressions which 
flowered in the homes and communities of the new 
nation. The late Mrs. Abby Aldrich Rockefeller 
sustained her deep interest in American folk art 
> lifetime the 
most outstanding examples available. This Collec- 
tion has been housed in Williamsburg, Virginia 


by collecting over many years of he 


within a new, ten-gallery museum building ad 
jacent to the Williamsburg Restoration 

The building was designed by the Department 
of Architecture of Colonial Williamsburg in con 
sultation with Mrs. Nina Fletcher Little, a leading 
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Rockefeller Folk Art Collection 


preserving the historic nature of the 
architecture and art collection . 


authority on nineteenth century folk art, and the 
author. Its character is unusual because while the 
rooms are functionally well-adapted to exhibition 
purposes, they are designed to maintain an early 
nineteenth-century atmosphere. In dimensions, in 
trim and finishes they reflect the environments of 
the people who created the objects shown 

This primarily involved the adoption of a light- 
ing quality biased toward the spectral values of 
tallow candles and whale oil lamps. The 
anachronism of 


lighting 
problem also required that the 
modern lighting fixtures be hidden as far as pos- 
sible. This prohibition of course included air con 


AUTHOR Consulting Engineer 


Metropolitan Museum of Art, New 


Harrison 





HANGER 


Cross section of 


lighting trough for seven rooms. 


Figure (right). 


Plate Il (below). [ypical gallery. 
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proposed exhibit installation ideas were considered 


an eight 


that no 


he 


? 


; 
to 


said 


ill times Moreove 


ordinary nineteenth 


arely painted, white 


Ame 


walls 


entury 


ions of br iwhtness 


nlaste1 


contrasts 


Design Approach 


following basic points of approach to a satis 


The 


factory design wer ided upon after a thorough 


tion and discussions of 


study of the Coll 


many 


66 Roc kefeller Folk Art Collec tion—Harrisor 


e A light quality, of 2700 to 2800K, having satis 
fac tory eolor rendering properties ; 


A 


walls of 


illumination on the 


from fe 
on reflected light from the walls for 


maintained, vertical 


° - 
is to 2. 


Relianes 


general illumination in eight of the ten rooms 


with special treatments in three of the ten; 
Integration of supply and return air elements 
with lighting means; 

Flexible provision for concealed spot lamps; 
The use of filters, opaque to ultraviolet radia- 
tion, to avoid such photo-chemical hazards as 
might be present in view of the higher suscepti- 
ENGINEERING 
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bility to damage of many Collection items; 
e The blocking out of all daylight to avoid win- 
dow glare and the higher radiation hazards 
inherent in natural light 
The Entrance Gallery on the first floor, the see 
ond floor corridor, an early nineteenth-century 
kitchen interior and a period room from a house 
in Scotland County, North Carolina, on the second 


floor required special attention. 
General Gallery Treatment 


show the solution 


Plates I and II, and Fig. 1, 
employed for seven galleries on both floors. Linear 
air diffusers and return air slots were incorporated 
into a continuous, inverted, ceiling trough with re- 
moveable, combination fluorescent and incandes 
cent, box-type luminaires. No metal cross strips or 
glazing muntins nor separators interrupt an un 
broken opening around the entire trough facing the 
walls. The ceiling line is also unbroken 

Being continuous, the problem of mitering at the 
corners of the room was difficult, particularly at the 


corner fireplaces. This difficulty was accuratels 
solved by preassembling all mitered sections at the 
factory before installation. The continuous line of 
various roon 


lamps was made to conform to the 


dimensions, without discernible shadow gaps, by 


employment of various wattages of T12, fluores 
cent lamps, either rapid- or trigger-start and warn 
white, deluxe quality, plus occasional 40-watt, A19, 
standard inside frost incandescent units 


W hil 


uniform light output per linear foot, variations of 


such an arrangement does not provide a 


illumination along the wall are hardly noticeabl 


except to a light meter. On the contrary, th 


changes soften the appearance of the white walls 


and actually strengthen the viewing of detail when 
paintings with darker backgrounds and subdued 
‘ontrasts are hung in the higher level areas 

The line of lamps is on a longitudinal axis which 
is offset 114 inches from the foeal center of Holo 


phan No 


and ground at the 


9010 lenses. mounted end-to-end. mitered 
corners. This results in 


degree asymmetric beam providing th 
mended 60-degree angle of incidence along 
line five feet, six inches from the floor 

In the 
generally four feet long, of one-eighth-inch thick, 
Rohn & Haas, LIUF, 


placed end-to-end. This material is transparent to 


back of the lenses, six-inch wide panels, 


acrylic, ultraviolet filter are 
practically all wavelengths in the visible spectrum 
with a very sharp cut-off below 400 millimicrons 
At all windows and door openings the clear ultra 
violet filter panels are replaced by white Plexiglas 
panels of about 30 per cent light transmittance to 
avoid interference with window effects and, more 
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Detail of lighting trough showing linear air 


Plate Ill. 


diffusers. 


importantly, to suppress elare in the eves of visi 
tors entering the room 


Window cavities were unavoidably very shallow 
for artificial lighting. Plywood backs were painted 


a light gray tinted with green as foliage overtones 
would appear in a light mist outside. Antique glass 
was used in the lower sash having appreciable ob- 


? 


scureness but enough transparency to show false 


brick work on each side of the embrasures The 


upper sash used Kingsport Luminex with Satinol 


finish. This obscure glass presents soft, fleecy, irreg 
ular configurations to the cool-white, fluorescent 
lamps concealed behind the window frames on each 
side and at the top. The cool white color suggests 
daylight behind the upper sash in contrast to the 
room illumination 

One problem emerged later on in that at night the 
windows, having been blocked to daylight, permitted 
no artificial light to show through the louver blinds 
behind the permanent weather sash on the outside. 
‘dead’”’ 
Accordingly, the original ply- 


This resulted in a‘ appearance of the build- 
ing to passers-by 
wood backs of the false window cavities on the 
street side were removed and two layers of one 
quarter-inch Plexiglas, having a total over-all light 
transmittance of less than 10 per cent, were in- 
stalled. The inner layers were sand blasted on one 
side to increase diffusion within the cavity, and 


the outer layers have normal polished surfaces. The 
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Plate [IV (left). Nineteenth-century kitchen 


interior. 


Plate V (below). Detail of lighting units 


between summer beams. 
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Figure 2. Cross section through “kitchen” gallery luminaire. 


iably affect the performance 


lighting but does present 


home like al w to passe rs 


Special Gallery Treatment 


Entrance Gall also employs the inverted 


vall lighting but the center of 


+ 


the room r ten feet of ceiling height, is 


illuminated ventional cove lighting with two 


lines of rapid-start, 40-watt lamps on a variabl 
reactance dimme! late ILI shows a concealed 75 
watt, R30, fi amp and a spread lens lighting a 
arved eagle, f1 the stern of a sailing ship, over 
the Main Entrance to th 
of the Entran 


Plates IV and V and Fig. 2, 


Museum and a glimpse 
itself 


Graliery 


show the method 


> . ’ +1 
Rockefelles Folk 
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for wall lighting in Gallery No. 7, which has 


early nineteenth-century kitchen interior on 


Here, a wood-plank ceiling laid 


st cond floor 
r summer beams, 21 inches on centers, prevented 


continuous trough with fluorescent 


the use of a 


heht as n other galleries The solution accepted 


was to provide the appearance of ‘‘slightly lifting 


floor plank and lowering the adjacent one to 


form a slot permitting light from the attic to shine 


through.”’ 


In this case individual, removeable luminaires 


are mounted between metal shrouds which are 


aligned and tied together within the ceiling cavity 


by a continuous structural angle and attached to 
The lighting units and 


the wooden summer beams. 


shrouds are finished inside and out with matte 


black and each unit contains sockets for a maxi 
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Plate VI (right). Carolina Room. 


Plate VII (above). Luminous paneled ceiling, Carolina 


Room. 


mum of three 75-watt, R30 reflector floodlamps beams cross. With a panel of Corning Crystalite, 
These three sockets permit limited flexibility. The prismatic, spread lens, these two angled lamps pro- 
socket in the center may be left unused or equipped vide an exceptionally wide and even spread along 
with an R30 spot or flood. The two sockets at the the wall without excessive spill-over of light on the 
ends of the unit (not shown in Fig. 2), are angled adjacent wooden beam edges. The availability of 


at 15 degrees toward the center so that their light the new, 30-watt, R20 floodlamp increases the range 
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Plate VIII. Main staircase, accenting Ship's Figurehead. 


At the end of each 


doorways, a panel of Hexeel, 


of flexibility for this luminair 
row, adjacent to the 
black, is also 


Iloneylite louvering, painted matte 


inserted to cut the spread of light off from visitors 
entering the room 

Plates VI and VII and Fig. 3, show the method 
used to provide a luminous ceiling in the Carolina 
Room. Due 


ommercial luminous 


to ob} ‘Tions to patterns of modern 
‘ellings for this room, the 


plastic ceiling to 


suggestion was made to design 


resemble a velarium stretched across the ceiling 


avity as closely as possible. This, of course, meant 


that the supporting grid would be translucent, 


which has, of course, been tried many times 
ent plastic 


To provide trans suspension with 


mut light leaks poses manv questions due to the ap 


preciable amount of thermal expansion in long, 
or other plastic having th 
ength enough for 
ninum used for reinfore 
ent coefficient of expan 
plastic 


sion whil 


The ceiling panels are formed into rectangles 


approximately 3! inches with narrow flanges 


‘amber arching the 
When the ceiling 


is lighted these cambers are not noticeable. Fig. 3 


at the edges a shallow 
spans between ! prevent any sag 
supporting elements were designed 


shows how t! 
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Yokes, each consisting of two halves of extruded 
Plexiglas, clipped to a supporting grid of one 
eighth-inch thick and two-inch wide aluminum bars 
mortised together and suspended from the roof slab 
The yokes provide the necessary flanges, as on tee- 
bar supports, for carrying the panel edges, and 
the assembly is held firmly together and hidden 
by snap-on strips of extruded Plexiglas 

Light passes under the aluminum grid and the 
light transmittance of both yokes and cover strips 
assembled in place total little more than that of the 
ceiling panels alone. When assembled properly no 
light leaks are possible, under the existing condi 
tions, and both aluminum and plastic members are 
free to move, within their calculated expansion and 
contraction limits, by the use of metal spacers for 
all holding and sv>porting clips. Panels are re 
moveable from below for relamping and cleaning 
by lifting and turning 

Cavity lighting employs eighteen, 40-watt, rapid 
start lamps in six rows, dimmer controlled. The 
room level is kept at about 15 fe for display, but 
may be raised to 40 fe for inspection, cleaning or 
maintenance of the room and contents 

One special effect, as shown on Plate VIII should 
be described. In the main stairwell, between the 
first and second floors, a carved wooden, ship's 
figurehead of an Indian maiden is mounted. The 
problem here was to provide dramatic accent from 
above by easting a single, sharp shadow of the fig 
ure to one side. However, the image, when thus 
projected, resulted in obscuring the underside of 
the figurehead subduing the sculpture itself by the 
boldness of its own shadow. 

Concealed accent lighting was provided behind 
small apertures in the vertical faces of the dropped 
ceilings on the second and first floors, consisting of 
Century, 400-watt, #1653, Optical spotlights, per 
mitting accent both downwards and upwards upon 
the sculpture. The additional beam from below re 
interfering 


cvardless of 


shutter adjustments cast 
shadows, spoiling the dramatic effect desired. These 
were avoided by carving an accurate image mask 
in an aluminum plate, inserted at the gate of the 
optical system in place of the rectangular shutters 
normally supplied. This shaped mask confines the 
light beam from below within the outlines of the 
sculpture 

Viewing this dramatic figurehead either from 


above or below, the visitor can appreciate the 


manner in which ‘‘Minnehaha,’’ having proudly 
served her world-roving missions on the prow of 
an American clipper ship, now equal pride, bears 
testimony to a creative and dynamic period in our 
history which this remarkable Collection and its 


fine building demonstrate 
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lighting for 


Sports and Recreation 


“Tasks” involved for fun activities were hardly 
among those measured for the Blackwell researches. 
Good lighting has its benefits there, nevertheless, 
and good designs in recreational areas win prizes. 
The six installations shown on these pages all 
placed high in local MMILJ competitions last spring. 


® Bowling Alleys 


Marked increase in the popularity of bowling tion and lighting techniques, but they did know 
over the past decade has given a new dimension to what effect they wanted—a distinctive, modern 
bowling alley proprietorship. No longer is it suffi illumination system with a high lighting level 
cient to ‘“‘have an alley.’’ Competition is in terms Solution proposed was a combination of saw 
of ‘‘extras’’—attractive surroundings, bars, restau tooth ceiling over the alleys and luminous ceiling 
rants, game machines panels in the score desk area and over the refresh- 

Higher lighting levels than are necessary for the ment counter and lounge 
visual task of bowling are another manifestation The 32 alleys are lighted by four continuous 
of the attempt to attract customers. The JES rows of bare two-lamp 96T12 fluorescent strips, 
Lighting Handbook, Third Edition, recommends 30 concealed by a saw-tooth ceiling. Pin lighting is by 
footcandles, vertical, for recreational bowling. In a 48T12 lamp mounted two feet above the alley 
the two alleys shown here, lighting levels well ex and 12 inches in front of the number 1 pin. Meas- 
ceed this recommendation ured footeandle level after six weeks of operation 

The owners of Allied Bowling Lanes, Buffalo showed 42 footcandles, vertical, on number 1 pin 
N. Y. (photo below), entering a new business, in a Over the approaches to the alleys, four 48T12 


new building, knew little about modern construc $30 ma fluorescent lamps, in surface-mounted eight 


Light surfaces and matte finishes used 
throughout the quarters of Allied 





Bowling Lanes, Buffalo, N. Y., are an 
important contribution to the comfort 
of the lighting installation. Luminous 
panels over the refreshment counter 
produce a level of 60 footcandles. 
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Refreshment area at Highland Lanes is lighted 
by a three-sided cove. Perforated metal down- 
lights over bar and recessed incandescent units 
over food booths are for highlighting. 


foot luminaires with diffusing plastic panels are 
Measured 


lighting level in this area is 42 footcandles 


installed one t acl pair ol allevs 


Luminous panels, 6 by 16 feet, installed on ap 


proximately 22-foot enters and equipped with 
ontinuous rows of T12 430 ma fluorescent lamps 
ire used over the score desks. Two- bv two-foot 


plastic panels with 42 per cent noise reduction 


coefficient supply diffusion and acoustie benefits 

Refreshment bar and lounge in the rear of the 
bowling alley is lighted to a 60-footcandle level, 
also with luminous panels. Here, an eight-foot wide 


} 


panel, with five ontinuous rows of fluorescent 


lamps mounted above, extends the entire length of 
the room. Diffusion and acoustic treatment is with 
the two- by two-foot plastic pans described above 

Highland Bowling Lanes in Toledo, Ohio, is also 
a brand new business nture. The owners only 
request to the lighting engineer was to install some- 
thing ‘‘different,’’ to distinguish Highland from 
the other bowling allevs in the area 

Alley lighting specified, in line with this request, 
was five rows of two-lamp %6-inch strips, installed 
providing 70 footean 


behind a saw-tooth ceiling, 
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Highland Bowling Lanes in Toledo has 70 
footeandles on the alleys from five rows of 
two-lamp 96-inch fluorescent strips concealed 
behind a sawtooth ceiling. Recessed down- 
lights in ball return area provide low-level 
illumination for identification of balls and 
do not interfere with reading of telescore 


screens. 


dies. In the bowlers’ section, where lighting had 
to be low enough to permit players to read the tele- 
score screens, 150-watt recessed downlights, in 
stalled over the ball return area, provide sufficient 
light for bowlers to identify their numbered balls 

Restaurant area behind the alleys is lighted by 


an attractive three-sided cove, with two rows of 


single-lamp fluorescent channels used side by side 


The rows are arranged so that the lamps in one row 
verlap the end of the other row, washing out 
shadows. Two 2000-watt dimmers permit adjust- 
able lighting levels. Additional illumination for 
highlights over the food booths is obtained from 
recessed incandescent units 

Owners of both alleys were well-pleased with the 
results of the lighting installations and, apparently, 
illuminating engineers were impressed, too. Robert 
Finucane, Frey Electric, Buffalo, N. Y. won second 
prize in the Western New York Section’s MMIL.J 
contest for the design of lighting for Allied Bowl- 
ing Lanes; Clifford Crookes, Toledo Edison Co., 
designer of the illumination system for Highland 
Bowling Lanes, took second prize in the Northwest 
Ohio Section’s MMILJ competition. 
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® Ski Lodge 


‘**Boot and board folk,’* ruzged on the ski slopes, 
look to the luxury of comfortable lounges after 
dark. Rustic atmosphere with modern conveniences 
is the objective and tasteful decor combined with 
good lighting fulfill this goal at the 
Club in Hidden Valley, Mich. 


Ostego Ski Club began modestly in 1939 as a 


Ostego Ski 


warming hut equipped with one oil heater and one 
tow rope on a ski slope. Paralleling the increasing 
nationwide enthusiasm for skiing has been the 
growth of Ostego. Today, it is operated vear-round 
offering golfing in the summer), has a 12-unit 
electrically-heated motel, a dormitory and several 
rustic lodges 

It was the lighting plan for the cocktail lounge 
in the Main Lodge that puzzled the electrical con 
tractor on the job, and the design and engineering 
Consumers 


aid supplied by C. F. Kramsvogel, 


Power Co., Traverse City, Mich., resulted in a first 
prize ‘‘My Most Interesting Lighting Job’’ in the 
Western Michigan Section’s 1959 contest 

The cocktail lounge in the Main Lodge, a 49 
by 57-foot room, is, functionally, four separate 
areas—bar, lounge, card room and dance floor and 
dining area. Visual division of the four areas, with 
an over-all unity of design was the objective, and 
the lighting provided the ‘‘invisible’’ means for 
creating this effect 

Basie lighting objectives called for a_ well-bal 
anced, visually comfortable atmosphere, with var 
iable lighting levels. Much emphasis was placed on 
lighting as an integral part of the decorative plan 
and the fixtures were carefully selected to blend 
with the decor 

General lighting system used over the dance 
floor area and lounge are 36-inch recessed dome 


units with 300-watt lamps. Result is a warm wide- 
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spread diffuse illumination from the domes, and 
pleasant sparkle coming through the rows of per- 
forations in the metal fixture baffles. The center 
of the room, decoratively delineated by a wood floor 
of nine-inch square blocks of Parka Oak and out- 
lined by the carpet which covers the rest of the 
room, is used as a dance floor and dining area and 
banquet room. For additional highlighting at ban- 
quets and dances, recessed incandescent spots have 
been added to the genera lighting plan. 

In the lounge area, furnished with comfortable 
sofas and chairs, portable lamps are used against 
White 


incandescent lamps, shades with light linings and 


the background of overhead illumination 


open tops, proper placement of the portables in 
relation to the visual tasks, are important contribu- 
tions to comfort 

In the card room area, a combination of 300- 
watt R20 recessed units and 24-inch indirect fix 
tures give functional illumination with minimum 
glare. Switching arrangement here permits perim- 
eter or central lighting to fill the area or—a com- 
bination of both. Weathered barn siding, planed 
to a beautiful finish is the wall panelling for the 
card room section of the lounge and behind the 
bar. Incandescent lamps in the card playing area 
and recessed incandescent downlights over the bar 
display the natural tones of the wood 

Highest illumination level in the cocktail lounge 
does not exceed five times the lowest level. Good 
brightness ratios in the various areas between task 
Adjustable 
auto-transformers, selected for their insensitivity 
to load, 


lighting levels in each area, producing a range of 


and field of view add to the comfort 
high efficiency and low cost, control the 


atmospheres for the pleasure of skiers returning 


from the slopes 
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Proviso West High School gymnasium, 
Hillside, IlL., an area 240 by 102 feet, 
houses four separate gym areas, divided 
by electrically-operated folding parti- 
tions. Lighting system with extra-high- 
output lamps is one of the first in- 
stances of the application of this 


source to a high school gym. 


® High School Gym and Pool 


The Polaroid amateur snapshot does not do jus 


the lighting of this s hool gvm Proviso 


| Actually 


high-output 
124 lumina 
ated with 


floor. 


each lamped with 
F96TDIT lamps. Foot adings in the 


floor were 65 foot: le apering off $5-00 foot 


ove the upper ) The are 
eenter 
andles along th basketball court 
luminaires are hydraulic platform on 


agroup re pla 
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isual problems of maintenance and humidity were 
overcome 


with the use of weatherproof, stainless 


steel luminaires, each containing three fluorescent 
lamps shielded with opaque glass lens and operated 


on 277 volts 


Mounting is 32 feet above the pool; maintenance 
from a network of catwalks above the ceiling 
The final layout provides 25 footcandles. To en 
hance the appearance of the pool, twenty-four 500 


square units are installed at intervals, under 


Perkins « Will. 
lighting engineer was Robert 


Elmhurst, IL. 


Architects for the area wer 
Chicago ; Kaspar 
whose honorable mention entry this 
icago Section’s 1959 MMIL.J contest 


Weatherproof luminaires, with three fluores- 
cent lamps, for resistance to humidity and 
temperature conditions, were chosen for 
swimming pool lighting at Proviso West. 
Catwalks above 32-foot ceiling provide for 
relamping. 
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® Ice Skating Rink 


Designing the lighting system for 
a new building, where it is not 
necessary to modify an optimum 
design to fit various existing con- 
ditions—wiring, sockets, ete., en 
ables the lighting engineer to plan 
a svstem that is best for the area 
Such was the situation at Playland 
Ice Skating Club, a large semi 
public skating rink in the metro 
politan Detroit area. Both owner 
ind architect, once convinced of the 
value of good lighting, were eager 
for an installation that would be 
not only serviceable, but compli 
ment the design elements, as well 
is housed 


Main skating rink (200 feet by 86 fee 


in a curved roof building of wooden construe 


tion, measuring 38 feet from the ie highest 


point on the ceiling. The roof ties into the walls 


ona ircular arch. about eight Teet hes above 


the floor. Structural members of irved root 


divide the ceiling in a diamond pattern, with th 
diamonds stained a variety of yellows, browns and 


Walls are light blue. with 


reflectance 


orange 
re per nt 


(Analysis of economic factors, kw 

is 480/277-volt Y-connected secondary 

rendition qualities resulted in the choice 

cent as the light source. Particular fi 

ploved is the 1500-ma lamp, which giv 
llumination from the fewest number 
selected was a modified version of a 

lamp fluorescent luminaire, with 45 

shield 

Modifica 


ommodate 


erosswise and 27 degree | nethw ise 
per cent upward component 
fixture manufacturer to ac 
ifications of the job involved the installation 
ets to fit any type of 1500-ma lamp, thereby 
the owner of the skating rink a choice of a 
etv of lamps 

Lighting layout consists of eight rows of 11 two 
lamp fixtures. The six inner rows, directly abov 
the ice surface, spaced on 15-foot centers in the 
width and 20-foot centers lengthwise, are mounted 
22 feet above the ice. Two outer rows, mounted 
above the grandstand, 14 feet from the floor, us 
430-ma lamps, as the proximity of the stands to the 
eurve of the ceiling makes only half the lighting 

intensity necessary here 
Fixtures are mounted on slotted suspension chan 


nel with rod supports to hold the system together 
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structurally. This orients fixtures lengthwise, keeps 


them rigid and in line The slotted suspension 
‘hannel is also used as the raceway, fed by typical 
conduit drops to the top of the channel 

The one-section ballast selected for use in this 
installation serves two purposes—eliminates main- 
tenance of a multiple unit and provides the desired 
weight distribution in the fixture (ballasts are in 
stalled in the center of each fixture 

Technical success of the installation can be meas- 
ured with a footeandle meter. Illumination level 
on the railing between rows in the grandstand is 
exactly the same as under a row of fixtures on 
the ice—30 footcandles at full lighting intensity 
Brightness reading off a typical wall is five fL 
The 5 by °27-degres 


ight distribution, 


shielding results in uniform 
with no shadows or sharp con 
trasts to interfere with the spectators’ view of 
hockey games or skating exhibitions 
Esthetic success of the lighting system (especial 


lv gratifying to the architect and owner) is par 


ticularly evident on the multi-colored, diamond 
patterned ceiling, where the 30 per cent upward 


‘olored 


ceiling pattern, adding warmth and interest to the 


component of the luminaires plays on the 


ceiling design. 


Alternate switching provides a_ 15-footcandle 
level for skating to a background of organ music, 
30 footeandles for hockey games. Relamping is 
planned on a group replacement schedule at four 
vear intervals 

Haskell Greenfield, Greenfield & Kronik, Engi- 
neers, Detroit and B. F. Segall, House-O-Lite Corp.., 
eooperated in the design of this installation which 
won third prize in the Michigan Section’s 1959 
MMILJ competition. 
architect for the rink building; 


both of '>.-troit 


Seymour J. Levine was the 
electrical contrac- 


tors were Miller Bros.., 
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® Night Club 


At the Sultan C . a subterranean Mecea for 


relaxing Memphis citizens, ‘‘visual task,’’ or first 
eye-catcher is the bar, an interesting mural made 
more beautiful by imaginative lighting. The mural 


depicts a Sultan on a magic carpet gathering 


twinkling evening stars. Star lights are miniature 
twinkle lamps embedded in the centers of the stars 
painted on the mural. The entire mural is addi 
tionally lighted to a pleasant glow with continuous 
6-inch T6 17-watt fluorescent lamps in a showcase 
type reflector. Top portions of the lamps have been 
blacked out to reduce harsh splashes of light near 
the top and bottom of the mural 
Throughout the rest of the elub, the lghting 
hnique is similar, that is, interesting highlight 
for conversation pieces, subdued, Inconspicuous 
‘or relaxation. Over the bar, almost invisible 
vlindrical fixtures contain small seven-watt 
lamps, n varving heights over the 
at stagger ervi The low illumination 
vel provided does not make a ‘‘splash,’’ but makes 
rectangular pieces of colored glass on the bar 
rlow with an enticing brilliance 
Other areas of the Sultan Club (not pictured 


Hare i 


ng from 25-watt recessed downlights and 


here) inelude the Room which features low- 
level light 
a highlighted planter. Conversation piece in this 
room are two of the Sultan’s handmaidens, behind 
1 transparent veil, showered with light from re 


essed adjustable fixtures. The customary R30 75 
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watt lamps, used in such fixtures, have been re- 
placed here with 60-watt inside frost lamps for com- 
fortable brightness levels: Over the Sultans’ table, 
another important decorative element of the Harem 
Room, is a custom-built chandelier housing a 60- 
watt lamp 

In the dining room and dance floor area, red and 
white carpets, draperies and furnishings present 
a gay scene under the general lighting of recessed 


downlights containing 25-watt lamps. T! 


band 
stand is highlighted by two pull-out recessed R40 
‘olored spotlights, and directly over the 

former is a recessed drum unit housing two 100 


Large white metal spheres, 


watt inside frost lamps 
each containing a evlinder of frosted glass and a 
25-watt lamp are installed in four locations in the 
dining room, adding decorative interest. Step-type 
dimmers control changes in mood 
Private dining booths, located along 
wall of the club, are separated from one 
by transparent draperies. Intimate dining 
phere here is emphasized by lighting fron 
type woven bamboo fixtures with 25-watt 
Step-type dimmers are used here, too, for 
the dining atmosphere 

This job won first prize for D. C. Hooper, light 
ing engineer, Memphis Light, Gas and Water Divi 
sion, in the 1959 My Most Interesting Lighting Job 
competition sponsored by the Mid-South Chapter 
of TIES 
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|.E.S. LIGHTING DATA SHEET 


A.LA. Pile No. Sif 


INSTALLATION AT REEDMAN DODGE, INC., ROUTE 1, LANGHORNE, PA. 


Lighting an Automobile Display 


LIGHTING OBJECTIVE: To provide general display lighting for nighttime attraction and for the 


merchandising of automobiles 


GENERAL INFORMATION: This automobile display, located in a secondary business district, is 
basically a large show window for featuring one car at a time. The area is approximately 25 feet 
by 29 feet. The luminous ceiling is mounted at 10 feet 6 inches, 1 foot 6 inches below the unfinished 


ceiling. The back wall is walnut panelling (16° RF). Floor is light gray asphalt tile (35° RF). 


INSTALLATION: Sixteen rows of fluorescent lamp channel consisting of one catalog No. LA2X196 
two 8-foot lamps in tandem using one 2-lamp ballast) and one No. LA196 (one 8-foot lamp using 

one l-lamp ballast) arranged end to end are surface mounted approximately 18 inches above 

a No. 236 Circular Pattern 3- x 3-foot vacuum-formed vinyl panel ceiling, manufactured by 
Luminous Ceiling, Inc. The rows are on 18-inch centers and are each equipped with three 
96-inch, T-12, 430 ma, cool white slimline lamps. Corrugated vinyl borders are installed on the 

two sides and the rear of the ceiling to fill in between the formed vinyl panel ceiling and the walls. 
srightnesses after 200 hours’ use were: ceiling at 45 degrees, 190 fL; back wall, 20 fL; and 


floor, 40 fL. 


Lighting designed by Arthur V. Schafer, Philadelphia Electric Co., Philadelphia, Pa. 
Electrical contractor, Gerhart Keller, Penndel, Pa. 


Lighting data submitted by Arthur V. Schafer and George T. Anderson, Jr., Philadelphia 
Electric Co., Philadelphia, Pa., as an illustration of good lighting practice and 
to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Lighted-Heated Sidewalks 


a new dimension in mid-winter comfort for 
shoppers, theatre-standees, passers-by 


I, ANYTHING could draw customers to a wintry chill off the window shoppers. In addition, 
store or theatre surely than a pool of light the quartz lamps provide 500 footeandles of light 
shining through the night, it would be the promis« on the sidewalk. System was carefully designed 
of a cozy area of warmth, especially in Chieago to complement the architecture of the store 
or New York City from November through March For the theatres (below) light is from incandes 

At Carson Pirie Scott ¢ in Chicago (photo cent units recessed in the marquee ; heat from an in 
above) an installation of quartz infrared lamps stallation of reflecting fixtures each with one or 


above the display vindows is designed to take the more long thin tubular heating elements 


Lunt-Fontanne Theatre, New York ’ 


‘Wr Helen Hayes Theatre, New York 


Photos: Consolidated Edison Co. of New York 
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A Constant-Wattage Ballast 
For Two or More Mercury Lamps 


HERE ARE many applications in lighting 


where two or more lamps are lighted on the same 
pole or support. One such application is on the 
centerway of a boulevard or expressway where one 
pol supports two arms, one with a lamp over one 
lane of traffic and the other over the lane of traffic 
travelling in the opposite direction. Another appli 
cation is in parking lots and gas stations where one 
pole or support sets on a small island and may 
provide for two or even four luminaires 

But why a single ballast to light two or more 
lamps’ A two-lamp ballast usually can be mad 
n size and more economically in cost than 


smaller 


the two single-lamp ballasts. Besides the initial 
and production cost, the 


He has 


only one input or primary circuit to install, and 


savings in size, weight, 


is also saved installation costs 


‘ontractol 
These savings both to the manu 


uses te space 


‘ 


ana the user point up the necessity ror 


villasts. Time, together with the manu 
ngenuity, will determine the requir 
of and/or the nec ssity for three, four o1 
amps on a single ballast. Incidentally, as a 

dication of a trend, a four-lan p ballast has 
already been manufactured and sold 
Now why should this ballast be constant-wattage 
The same arguments hold for a two-lamp ballast as 


for a single-lamp ballast. Admittedly, reactors for 

n voltages are less expensive and smaller; but 

rs cannot be employed for all voltages. The 
voltages which are not suitable for use with a sim 
ple reactor require the use of autotransformers in 
conjunction with a reactor, a high-reactance auto 
transformer or some other means to change the 


source voltage to a voltage suitable for proper 


operation of the lamps 
In this paper, all ballasts other than constant 
wattage shall be referred to as conventional ballasts 
when mentioned as a group and the exact type of 
ballast given only when two types are compared. 
ll conventional ballasts have one similarity in 
that the v require the source voltage to be kept quite 
close to the rated voltage of the ballast. Most manu 


facurers of conventional ballasts have agreed that 
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5 per cent variation from rated voltage is ac- 
ceptable, but even this variation results in a varia- 
tion in the watts to the lamp of from +61 per cent 
to +11 per cent. This is a total variation in watts 
to the lamp, between maximum and minimum, of 
from 13 per cent to 22 per cent depending upon 
the type of conventional ballast used. See Fig. 4. 

Now compare the performance of a constant-wat- 
tage ballast with the conventional ballast; for a 
line voltage variation of +13 per cent, or a total 
variation of 26 per cent, the wattage to the lamp is 
normally held to +2 per cent or to a total variation 
of 4 per cent. For this total of 4 per cent change in 
wattage, the contractor has no taps to select. In 
most applications he does not have to worry about 
the voltage drop from one end of a long run to 
another. All lamps will burn with the same bril- 
liance within the tolerance of lamp or ballast man- 
ufacturing. See Fig. 5 

The advantages of multiple operation rather than 


‘ 


series operation of two or more lamps from one 


ballast are self-evident. Now, how ean a singk 
‘onstant-wattage ballast be made to operate two or 
more lamps and maintain independent operation 

ach lamp? The schematic drawing in Fig. 1 
shows the circuitry used in the development of a 
two-lamp ballast. The circuitry shown in Fig. 2 
ould also be used, but is less favorable for pur- 
poses of isolation. The ballast can be made to op 
erate three lamps by adding another condenser and 


Additional 


lamps can be added in the same manner, but it must 


lamp, as shown by the dotted line 


be remembered that when speaking of 400-watt mer- 
cury lamps, the ballast must be large enough to 
handle approximately 450 watts for each lamp the 
ballast is intended to carry. A 900-watt ballast 








Lamp 1} Lamp 2 




















Figure 1, Circuit diagram for two-lamp constant-watt- 


age ballast, isolated, high-reactance type. 
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Figure 2. Cireuit diagram for two-lamp constant-watt- 
age ballast, non-isolated, reactor type. 


would be required for two lamps, a 4.5 kilowatt 
ballast would be required to operate ten lamps 


Operating Characteristics of a 
Multi-Lamp Ballast with Circuitry of Fig. 1 


The ballast, itself, was of the high-reactance type, 
having an isolated 115-volt 60-cycle primary and a 
secondary. The secondary was loosely coupled to 
primary by shunts placed between the primary and 
secondary. The ratio of the secondary to primary 
turns was approximately 2:1. The ballast was set 
up on two standard lamps, each lamp having an are 
voltage of 135 volts. The condensers were adjusted 
so that each lamp was operating at 410 watts to 
412 watts with each lamp in a vertical position. 
Complete tests were then made. The power factor 
of the line was unity. The crest factor was under 
1.7. The regulation was found to be excellent, well 
within the 2 per cent mentioned earlier. In fact, 
the regulation actually was better than 1 per cent 
A production item made to this circuitry should 
manifest the same characteristics, but for reasons 
beyond the scope of this paper, constant-wattage 
regulation shall be considered as +2 per cent. The 
first hurdle had been passed. The ballast did oper- 
ate two lamps and had acceptable characteristics 
for constant wattage. See Fig. 6 

The question now arose as to what would happen 
If one 
lamp is extinguished will the other lamp keep burn- 
ing? Would it damage the other lamp? Would 


the other lamp be in a condition of stable opera- 


under abnormal conditions of operation. 


tion? 

With the ballast set up for normal operation of 
two standard lamps, lamp number one was extin- 
guished by opening the lead to the lamp. Lamp 
number two remained lit. There was a slight re- 
duction in lumen output as the watts delivered to 
lamp number two reduced by about 10 per cent. 
The regulation of the lamp watts remained within 

2 per cent and the power factor of the line re- 
mained high. It had dropped from unity to 98 per 
cent 

The test was repeated except that, after extin- 
cuishing lamp number one, it was immediately re- 
onnected in the circuit. This was to check on hot 
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restrike. After a normal time lapse, lamp number 
one fired and in normal time returned to full bril- 
liance. Through the entire test, lamp number two 
remained lighted and there was no evidence of any 
type to indicate possible ill effects on either lamp. 
This test was repeated except that lamp number 
one was started cold after lamp number two had 
reached full brilliance. In this case, lamp number 
two went out. After a normal wait for the lamp to 
cool, it then restruck and came up to full brilliance. 
All the foregoing tests show that at this point 
we have a constant-wattage ballast capable of oper- 
ating one or two mercury lamps, either of which 
will operate independently, with no damage to 
either lamp when one lamp is on and the other is 
either operating, out or on restart. Now what hap- 
pens when one or more lamps are added to this 
circuit? This does not mean a ballast specifically 
designed for two-lamp operation will operate satis- 
factorily for prolonged lengths of time with more 
than two lamps. In all cases, whether for two-, 
four-, or even ten-lamp operation it is assumed that 
the ballast is large enough to satisfactorily operate 
the total number of lamps under discussion 
Suppose that four lamps are operating at normal 
brilliance. If one lamp fails, the others will remain 
lit at about 95 per cent of normal brilliance. If a 
second lamp fails, the remaining two will stay lit 
at approximately 90 per cent of normal brilliance. 
Similarly, if a ballast were made to operate ten 
lamps and one lamp failed, the other nine would 
remain burning with only a slight reduction in 
light output. In fact, as many as five out of the 
ten lamps could go out before there would be a 10 
per cent reduction in watts to the remaining lamps. 
Although it has been stated that this ballast is 
for the independent operation of individual lamps, 
in all fairness it must also be said that there is a 
small degree of interdependence of one lamp upon 
the other. This is explained in the diagram shown 
in Fig. 3. The ballast must be set up to operate in 
the range indicated by the shaded area. This is the 
range in which a large change in current produces 
a small change in voltage. This voltage change, 
however, is enough that reducing the load by 50 
per cent will result in a 10 per cent reduction in 
the wattage delivered to the remaining lamps. 
If the ballast were set up to operate one lamp at 
10 per cent of rated wattage, and then nine lamps 
were added to the circuit, each lamp would be op- 
erating with +30 per cent of rated wattage. Con- 
versely, if the ballast were set up so that all ten 
lamps were operating at rated wattage, and then 
nine lamps were extinguished, the remaining lamps 
would be operating at only 70 per cent of rated 
ILLUMINATING ENGINEERING 
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Figure 3. Typical current-voltage diagram showing op- 
erating range of secondary current (lamp current) and 
secondary voltage for constant-wattage circuits. 





This could be unstable range in 
which to operate a lamp. 


Practically, a ballast of this type should be lim- 


wattage a very 


ited to operation of the total number of lamps for 
which it is designed with a maximum allowable out- 
age of lamps at any one time of one-half the total 
number in the ballast circuit. This should be satis 
factory, since group replacement is designed to 
keep more than 50 per cent of the lamps in opera 
tion, and if individual burnout replacement is used, 
there is no problem. 

Depending upon design centers, this ballast can 
be made to start the lamps in any required ambient 
20F. 
last discussed here had an open circuit of 300 volis 
With one lamp on and the other off, the voltage 


temperature down to The particular bal- 
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Figure 4. Graphical representation of lamp wattage 
regulation with variation in line voltage for typical 
mercury lamp ballasts. 
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PER CENT VARIATION IN WATTS TO LamP 


— LINE VOLTAGE — 
Figure 5. Typical regulation curve of a two-lamp lag- 


lag ballast with primary taps, compared to a two-lamp 


constant-wattage ballast without taps. 


available to start a second lamp was 300 volts 
With both lamps lit, the voltage available to start 
a third lamp was 320 volts. By extrapolating a 
eurve through known figures, the prediction can be 
made that a ten-lamp ballast with the same parame- 
ters as the two-lamp ballast discussed in this paper 
would have 365 volts available to light a tenth lamp 
when only nine lamps are operating. See Fig. 7. 
An interesting sidelight to this circuitry is that 
it can be set up to operate different lamps. For ex- 
ample, it could be made to operate one 400-watt 
lamp and one 250-watt lamp or two of each. The 
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Figure 6. Measured regulation characteristic of a two- 


lamp independent lamp operation, constant-wattage 


ballast. 
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TABLE | — Comparison of Two-Lamp Ballasts, 


Ballast A—Conventional Lead-Lag 








Ballast B—Conventional Lag-Lag 
Ballast C—Constant Wattage Series Type 
Ballast D—Constant Wattage Independent Lamp Operation 


Independent 
Lamp Regulation Taps 
Required 


Ballast Operation Regulation 


rated operating are 
The prob 


lem most prevalent when using unbalanced loads 


only requirement is that the 


voltage of the lamps must be the same 


IS Maintaining the 50 per cent minimum loading 


wher lamp outages occur 


Comparison with 
Current Two-Lamp Ballasts 


How does a ballast of the type discussed in this 
paper compare with two-lamp ballasts currently on 
the market? The main points of comparison have 
been enumerated in Table I, and it will be noted 
that the constant-wattage ballast performs favor 
ably on all points. The constant-wattage ballast 
has regulation of +2 per cent in lamp watts for a 

13 per cent change in line voltage. For +5 per 
cent change in line voltage a lag-lag ballast will 
have a lamp wattage regulation of +7! per cent 
and the lead side of a lead-lag ballast will have a 


Both the lead-lag 


ircuits give independent operation, 


regulation of +645 per cent 
and the lag-lag « 
but do not maintain high power factor with one 
lamp out. Tap changing is required for wide varia 


tion in line voltage 


VOLTAGE AVAILABLE FO® NEXT LAmF 


STARTING 


NUMBER OF LAMPS OPERATING 


Figure 7. 
able to start or restart each succeeding lamp. Note that 


Graphical representation of the voltage avail- 


at no point does the voltage available to start the lamps 
fall below 300 volts. 


Constant-Wattage Ballast For 


One Lamp Out 


Vercury Lamps 


Power Factor 


One Lamp Out 


Power Factor 





*48% Leading 


*42% Lagging 


ding 


50-55° 


Another type that has been popular is the two- 
lamp constant-wattage ballast using either series 
lamps or series lamps with a sequence-starting 
‘apacitor across one lamp. These circuits both give 
the same regulation of watts to the lamp as does 
the ballast discussed in this paper, but neither 
gives independent operation of the lamp. If one 
lamp goes out, they both go out. 

The popularity of two-lamp ballasts in the past 
has assured them a place in lighting. Does indus- 
try need a three-, four-, or more, lamp ballast? 
That is a question for which I do not have an an- 
swer. I do, however, have an opinion. If the light- 
ing industry knows that a single ballast is available 
to light three, four, five, or any number of lamps 
that might prove practical for a particular installa- 
We all know that the 
With 


the advent of the multi-lamp ballast, who knows 


tion, wouldn't they buy it? 


lighting industry needes a two-lamp ballast 


what horizons may be opened 


DISCUSSION - 


SaTHer:* The operation of 
from one constant wattage bhi 
al'ast design The advantages of 
ige balla.i, with its permissible broad var 
voltage and elimination of taps, are apparent 
Olson’s question regarding the need of industr 


wr 


st to operate several lamps provides a subject 
eresting speculation, particularly in view of the 
d advancement in the design of mercur 
ind lamps. 

illast deseribed in this paper appears well-sui 
itions which would involve a single luminaire de 
rned for operation with two or more mereury vapor lamps. 
introduction of ‘‘ packaged’’ mereury vapor luminaires 
self-contained ballasts raises the question of whether 
the installation of packaged units would be more economical, 
when all costs are evaluated, than the use of a single ballast 
where a single pole, two-luminaire installation is involved. 
Also, advancements in improving the starting characteristics 
} 


f mereury vapor lamps may bring about an increased use 


of smaller reactors for various lamp sizes. 
San Francisco, Calif. 
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D, CHURCHILL AND E, C. Mart Providing that proper 
lamp operating requirements are met, the circuit proposed 
by the author appears to be practical 

One factor which is often overlooked when discussing 


constant wattage’’ type ballasts is the variation in lamp 


wattage with lamp voltage, even though the ballast may be 
constant wattage with respect to changes in primary voltage 
We would like to see data showing how lamp wattage varies 
with lamp voltage, since luminaire manufacturers say this 
wattage variation is of considerable importance to them 
Manufacturers of the proposed circuit should insist 
the ballast be installed with the design number of 
that lamps would operate at normal ratings. If customers 
should install fewer lamps than specified, expecting later to 
add the full amount, then lamps on the partially-loaded 
ballast might not give satisfactory service With the allow 
able number of outages, is enough current delivered to the 
lamps for proper warm-up under marginal conditions? Will 
the ballast meet the same minimum watta is proposed ir 
ASA) as required for a single-lamp bal 
We would like to see more engineerin; 
euit in regard to lamp current wave sh 


} 


operating both with the normal number 


the allowabl outages We 

know how m ig irrent vari 

imps o1 
mps 1s to re 
If the opel 
how would tl 

wave ap l r uniformity 

of allowes 

For the H3 im 
from a well-regula 


is the proposed cit 


J. M. LAUGHLIN 

advantages of th 

ever, som of the advantages a1 not 
featured. Excellent regulation of lamp 


le 
imnmy ( 


changes in primary voltage, low 


* +} 
tl 


high-power factor, and elimination of 


taps are to be found in other mercury 


the latest advanced 


constant-wattage cire 
The unique advantage of the circuit 
lamp operation from a single constant wa 


us deal with a specific example An outdoor, 


weatherproof 
ballast utilizing the reuit featured in this paper achieves 
parallel operation of two 400-watt la s ! 1 relatively 


12-5/16 imenes high, 7-7/16 inches dian 


small pac kage 


eter 527 eubie inches 62 pounds . It has yw losses 


watts) and good efficiency (92 per cent 


However, there are two-lamp, 400-watt, 
ballasts that are even smaller (11% inch 
diameter-—407 ecubie inches—48 pounds compara! 
efficienc y 91 per cent 

Granted, these smaller ballasts operate the two lamps in 
series, which in itself is not as desirable as parallel lamp 
operation. However, I shall leave it to the reader’s con 
sidered judgment of subsequent disclosures whether troublk 
free, series striking and operation of two lamps is not reall 
preferable to interdependent parallel operation 

I was struck by the paper’s lack of completeness in dis 
cussing the effect of commonly experienced field conditions. 
There is a most significant operating condition frequently 


encountered that is not acknowledged in this paper. What 


*Large Lamp Dept., General Electric Cc 
*Sola Electric Co., Chicago, Il. 
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happens when there is a brief power interruption while the 
lamps are operating? 

As is common to all mercury lamps used for general light- 
ing applications, the lamps extinguish and will not restrike 
until the are tube gas pressure has been reduced sufficiently 
by cooling to allow the lamps to hot restrike The cooling 
time required ranges from three to nine minutes. In the 
normal course of events, one lamp will hot-restrike first and 
start to warm up to full wattage. As much as six minutes 
ater, lamp number two will hot-restrike. 

My first observation of this condition on the subject bal 
last was this: when lamp number two did hot-restrike, lamp 
number one extinguished. Lamp number two then proceded 
to warm up in the normal manner until lamp numbef one 
hot-restruck for the second time whereupon, lamp number 
This ‘‘ flip-flop’’ 
ind if the primary had not been disconnected would prob 


bly hav 


two extinguished continued for 43 hours 


continued until the lamps were destroyed. 


his repetitive hot-restriking is especially damaging to 


the lamp. Part of the hot-restriking cycle is made up of a 
glow discharge which persists for 

amp is cool enough to make the 

dise} I The very low glow dis 


current will not bring ectrodes up to their nor 

of thermionic emission. Instead, the high voltage 

glow discharge electrodes to destructive 
Iss10Nn., 

photogr of the lamps subjected to 

‘*flip-flop’’ (approximately 215 hot-restrikes on 

show that « 1 ' end-blackening cecurred. 

, 


The experience just deseribed prompted observation of 


more imps 4 total of 21 


imps was observed during hot 
restrike. They included lamps of the major manufacturers 


ind both H1 and H33 


ategories, stable and unstable (only with reference to their 


lamps. If the lamps were put in two 


stability in the ballast circuit under consideration during 
hot-restrike), there would be lamps of all lamp manufac 
turers and both H1 and H3 

Nine of the 


included in the unstable cate 
21 lamps observed were unstable. 
Obviously, ‘‘flip-flop’’ does not oeeur when two stable 
lamps are used together. When a stable lamp is paired with 
an unstable lamp, no difficulty is encountered if the stabie 
lamp hot-restrikes first. But, if the unstable lamp hot 
restrikes first, it will be extinguished only onee, when the 
le lamp hot-restrikes. Subsequently, both will warm up 
wattage normally. The only real difficulty occurs 
when two unstable lamps are paired. On the average, this 


should only happen about 25 per cent of the time. However, 
iny single installation may not have the benefit of averaging 
lamps of several manufacturers, production lots, and types 


Hi and H33 


lamps or all of the lamps could be unstablk 


It could happen either way—none of the 
Visualize the chaotie confusion prevailing in a plant, 
parking lot, or street lighting system when ‘‘ flip-flop’’ does 
occur. There is, of course, a remedy—de-energize all primary 


reuits which have ballasts with ‘‘flip-flopping’’ lamps for 


approximately 15 minutes. In this way, all the lamps will 
cold-restrike simultaneously and warm up normally. Of 
eourse, if incandescent or fluorescent lighting were on the 
same circuit, this would of necessity be off also. It is, in the 
final analysis, the responsibility of the engineer specifying 
system components to properly evaluate the 


** flip-flop’? 
phenomena. He must then decide in the best interests of 
himself and his client 

It is interesting that the circuit featured in this paper 
does have a completely trouble-free application in the light- 
ing industry. In fact, it has been used for cold eathode 
1) 


fluorescent lamp ballasts for more than ten years. 
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W. F. Biackxrorp:*I have been able to perform a limited 
amount of testing on a ballast of the type discussed in this 
paper. Unfortunately, the time prior to the scheduled presen 
tation of the paper was not sufficient to permit as com 
plete testing as might be desirable. However, some interest 
ing phenomena were observed 

rhe paper deseribes tests in which one lamp was extin 
guished and then allowed to hot-restrike. The only unusual 
mode of starting reportedly occurred when lamp number two 
was up to full brilliance and then lamp number one was 
extinguished and allowed to hot-restrike. In this ease, Mr. 
Olson stated that the operating lamp extinguished but after 
cool-down it restruck and came up to full brilliance. In my 
efforts to repeat this performance, I found that a ‘‘ flip 
often oecurred, whereby lamp number 


floy 19 dame operatior 


two was extinguisl when lamp number one struck, and 


then lamp number extinguished when lamp number two 
restruck 
s does not duplix 
d was considered, perhaps, as 


sual cause of 


to connect capacitor ballasted lamps in multiple across the 
constant voltage secondary up to its rating and get regu 
lated constant lamp current and hence constant wattage. 
The falling off of wattage on the remaining lamp of a two 
lamp ballast when the other lamp is out should be the re 
sult of the reduction of leading load on the secondary. 
Leading load of a certain magnitude, of course, is necessary 
to develop the full regulating action of the over-all circuit. 
Would the author care to comment on this over-simplified 
explanation? 

I note that the paper does not mention the use of peak 
ng capacitors in the circuits. It seems to me that an eco 
nomical design would need a peaking capacitor to start one 
of the lamps, especially if the lamps are not of the new 
easy-starting variety. The two-to-one ratio of secondary 
to primary mentioned on page 80 suggests that only 230 
volts are available to start the first lamp. After the first lamp 


has started, I assume the secondary voltage will rise to start 


the remaining lamps due to the leading load offered by the 


first lamp that has started. This is indicated in Fig. 7 


I wish to thank Mr. W. K. Sather for his 
paper. To answer his questions on ‘‘ pack 
packaged unit certainly will have som 
ist; however, it will have an effect on a 
the one discussed here. Only time can 
valuation on this 
to thank Messrs. Churchill and Martt for tl 
ussion and for their interest in the param 
ficient to give a complete 
magnitudes of 
r, to hit 
ballast is 4.2 
1d 4.7 amperes with a 100 per cent 
lamp current is 1.9 at a 50 per 


} 


eent load. Considerable 


1d when information 


gr 1 oO H33 lamps ses woul 
operate as well on a_ well-regu 

irgument about that; however, the 
d since in order to maintain plus or 
1 lamp, lin e must 

is one per cent. 
ind Mr. Laughlin’s con 
juite similar. It is interesting 
ote that they both came ip with reasons for their con 
ballast built to this circuitry. This 
f circumstances 
minimized it because until 
tested had never exceeded three 
insignificant. In a more recent 
of 52 lamps from six differ 
we came up with the following: 

48 lamps had no tendency to cycle 
once and one set evidenced the same effects 
lamps mentioned by Mr. Laughlin in that they con 
continuously. Careful examination of these 
that they were rather old lamps and had 
to quite rigorous laboratory testing, and 
indicating what lamp life was left. The 
ere end blackening. We must admit the 
exist provided a pa if lamps evidence long 
ind fast warmup. It is interesting to note 


ind new lamps were tested and we got no 
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cycling on any new lamps or on any H33 lamps. Using 
simple arithmetic, the tests we ran would indicate that the 
chances for such an occurrence would be four per cent 
rather than the 25 per cent indicated by Mr. Laughlin. But 
if you take into account the odds against picking the par 
ticular two, out of a random lot of 52, that would evidence 
this characteristic, the percentage would drop nearer to 0.2 
per cent and even this would not be evidenced until appre 
ciable aging had changed the lamp characteristics 
Furthermore, to the best of our ability, we find that 
momentary outages are not a large factor in outdoor light 
ing. If it were a common occurrence, I am sure the trend 
would be away from mercury lighting rather than towards 


it. The outages of five minutes or more would not produce 


this effect. 


some evening, as soon as the lamps shut off in the morning 


Even if one pair of lamps would start cycling 


the condition would be cured. On restriking, the following 
evening, the condition would not reoccur. 

The time allowed me does not permit lengthier or more 
detailed diseussion of this phenomena. Field testing alone, 
on ballasts built to the circuitry of my paper, will show up 
the percentage of lamps manufactured with the odd char- 
wcteristics required to produce this effect. 

I thank Mr. Peterson for his rather interesting comments 
on the operation of this ballast. I agree that his concept 
may be a little over-simplified but I do not think it is an 


incorrect statement. He is quite correct; we did use a 


peaking condenser to get the initial open-circuit voltage. 


Designing Low Brightness Luminaires 
For Higher Lighting Levels 


(Discussion and rebuttal of a paper by Q. D. Dobras and 
D. R. Phillips, published in October, 1959 ILLUMINATING ENGINEERING.) 


3. F. Jones:* The stated objectives of this louver design 
are to minimize louver brightness in the shielded zone and 
to provide good lighting efficiency. If there is to be a erit 
icism of this design, it must be that in the achievement of 
the first d too well. My 


will be directed mainly 


objective, the authors succeed 


comments, therefore, toward ways 
in which this louver is likely to be misused 

The purpose of a lighting system is to provide proper 
conditions within an area for the performance of visual 
tasks within that area. Too often, in the process of design 
ing lighting for such an area, one aspect is given primary 
consideration, to the detriment of all the other aspects 
which go to make up the complete set of visual conditions 
For example, we have all seen installations in which room 
surface reflectances were not considered at all in designing 
lighting for a room, though they constitute by far the 
majority of the visual field. 

It is, therefore, instances in which this louver may be 
used to obtain very low brightness and high flux concentra 
tion as ends in themselves, rather than as means to the end 
Both these 


features can militate against achieving desired conditions. 


of proper visual conditions, that concern m¢ 


Using this louver under the conditions described in Tables 
II and III, the ceiling will have a brightness of 
per cent of the task brightness, considering a task of 80 
per cent reflectance 


This is of the same magnitude as the 


floor brightness, and is well outside the 3:1 considered 
desirable If the floor reflectance wer: 0 per cent, the 
ceiling could well be the lowest brightness surface in the 
room. 


This produces an environment in which the bright 


ness patterns of the visual field are inverted, compared to 
our usual conditions. I was in a room with a black louverall 
ceiling and it wasn’t very pleasant 

From 


a brightness ratio standpoint, it would be prefer 


*Smoot-Holman Cx Inglewood 
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to have the ceiling brightness within the direct glare 


zone about half to three-fourths as bright as the task, in 
which case the configurated clear plastic system (which is 


ilso about 20 per cent more efficient in footeandles) might 


be preferable. The installation shown in Fig. 13, inciden 
tally, is one in which most of the tasks performed are low 
reflectance, so contrast with the ceiling is closer to 3:1 
than would be the case in an office 

always preferable? I 


Are concentrating distributions 


doubt it Under these conditions it is often difficult to get 
proper brightness ratios, particularly when the walls and 


other vertical surfaces are concerned. Even in industrial 


lighting the trend is toward more diffuse systems, which 
produce fewer shadows, better illumination on the vertical, 
and more comfort. 

Using a spread (semi-diffus finish on the louvers gives 
both better brightness ratios within the room and better 
diffusion to the system. With proper control, this louver 
design should be a valuable tool for obtaining excellent 
direct-view visual conditions within rooms. 

One other point must be considered, however. The sys 
tem does not control reflected glare. Recent research has 


indicated the great importance of proper control of re- 
flected glare on our visual conditions. Of the systems com 
pared in Tables II and III, only No. 1 


sheet 


diffuse plastic 
is acceptable in this regard, and this system is highly 
deficient from a direct glare standpoint. The wedge louver 
system, though, has the characteristic of practically uniform 
louver brightness at angles outside the shielding angle, and 
if used with a uniformly luminous ceiling above it, would 
provide excellent control of both direct and reflected bright- 
nesses. This might best be obtained by using a cavity 
illuminated by indirect means, with this louver system sus 
pended below it. With the louver surface characteristics 
controlled to give a louver brightness within the shielded 


zone of 50 to 100 per cent of the task brightness and 


So 





been presented on grids of rather close cell size, 
on the specular wedge having approximately 


by 44-inch measurements were included. 


Dopras and D. R. Puiniips:* The discussers have 
several interesting points concerning the design and 
tion of this wedge louver. It was pointed out that 


dge louver makes it possible to have the brightness 


task lower than the brightness of the ceiling. While 
ghtness relationship may seem strange or ‘‘ inverted 
observer, it does not follow that this will have an 
iverse effect on visual comfort. Matthew Luckiesh in his 
hook, Light, Vision and Seeing, points out that the desirable 
brightness in the peripheral field should be, ‘‘(1) Less than 
100 per cent, and (2) Greater than 10 per cent of brightness 
f centra d.’’ The peripheral field is defined as the 
visual fiek side a central 60-degree cone and would 
the ceiling area in a large space At 1000 
brightness of the wedge louver grid is 
160 footlamberts in the shielded zone 
50 per cent reflectance task (which is high 
most industrial tasks) the ratio of 150 footlamberts 
ing brightness to 500 footlamberts task brightness is 
in the desirable range. Most other louver types would 
a higher brightness than the task This is not neces 
y more desirable from a comfort standpoint and bright 
esses in the peripheral field greater than the task may 
he wa Mienaanill 
in important consideration in vi 
One of the mor effective n 
reduce the specularity 
lar placement of the task s« 
source directed out of the 
practical or poss 
image of the 
possible. In the shi« 
louvers is extremely 
of the louvers between th 
degrees would not be bothersome 
evel. Below the shielded zone 
imps and eavity ean be reflected in 
The average brightness of fluorescent amps 


41 


amberts depending upon the lamp typ: 
idles the cavity brightness approaches lamp 
imp spacing is very close Measurements 

iniform brightness luminous ceiling supply 

100 footeandles would have brightnesses of 1500-2000 
imberts between 90 degrees and nadir. It is question 

ile whether a marked improvement in visual comfort wi 


result from this reduction of maximum brightness in the 
non-shielded zone, particularly in view of the increased 
brightness in the remaining ceiling 


area compared to the 


ge louvers 


ghtness of wed 
brightness of the wedge louver proves to be t 
rather simple matter to increase brightness by 

ouver surfaces mor diffuse This fact 

ig } of the paper 

par lic wedge louver is suggested as an answer to 
brightness lems that will certainly oceur as lighting 
levels increase The iuthors hope that this paper will aid 
n the design of lower brightness luminaires and stimulats 
is for mproved luminaire brightness control Not 
itions require 500 footeandles or more, but for 
tasks that do, we should be prepared to 

imination efficiently and comfortably 


one way this ean be done 
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Improved Mercury Lamp Transformer for 
Maximum Regulator Loading on Series Circuits 


Constant current regulators can be worked nearer capacity 
by taking advantage of cascade starting of mercury lamps 


-* OF THE most nnportant factors in 


street lighting today is cost, both initial and operat 
ing. This fact, when applied to mercury street 
lighting, leads to a discussion and comparison of 
multiple circuits versus series circuits. It is not 
the intent of this paper to discuss the relative mer 
its and costs of these two systems It is sufficient to 
say that series circuits are still very much a factor 
in street lighting and that in new installations, 
about one out of ten is a series circuit 

The purpose of this paper is to demonstrate that 
lower cost series mercury installations are practical 
as a result of heavier constant current regulator 
loadings, made possible through new insulating 
transformer designs. The over-all economics of 
straight mercury lamp series circuits as compared 
to mercury lamp series circuits using insulating 
transformers will not be made. However, many of 


the factors will be discussed 


Operation of the Series Circuit 


Series circuits are advantageous in that long runs 
can be made with small wire sizes, simplified control 
ean be used, maintenance costs are lower, and 
‘lose regulation of lamp watts is automatic. This 
is not the whole story, however, since series circuits 
also have very high voltages, the series loop must be 
maintained or all lamps go out, and a relatively 
high cost constant current regulator is required 

In operation a constant current is maintained 
through a series loop by the constant current regu- 
lator. A sufficiently high voltage must be available 
to start and operate all lamps in series. Unlike a 
multiple system, the current is held constant and 
the voltage is varied to meet the load requirements. 
This is accomplished by means of the moving coils 
on the regulator. Before the circuit is energized, the 
regulator coils are resting together, but as soon as 
the primary of the regulator is energized, the coils 


A paper presented at the Nationa! Technical Conference of the 


Iuminating Engineering Society. September 7-11, 1959, San Frar 
cisco. Calif AuTuor: Jefferson Electric Co., Bellwood, I!) 
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Vercury Lamp Transformer on Series Circuits 


and by using a new insulating transformer design. 


By M. E. ROBERTSON 


iv apart and adjust themselves to whatever posi- 
tion is required to maintain rated current in the 
series loop. If too high an impedance is included in 
the series loop, the coils will come together and the 
output current will drop below the rated value 
which is most often 6.6 amperes. At the loading 
which causes the coils to just touch, the voltage will 
be at a maximum. The regulator coils will auto- 
matically change position to maintain rated current 
through the load. 

Most of the newer regulators of the pole type are 
designed to have 50 per cent minimum impedance. 
This means that if the secondary is shorted through 
an ammeter, rated current will flow with one-half 
of rated voltage applied to the regulator whose coils 
will just be touching. Older regulators may have 
minimum impedance of higher than 50 per cent. 
Typical values for these are 56.5 per cent and 63.6 
per cent. 

The pole type constant current regulators are de- 
signed to regulate the series current within plus or 
minus one percent, with a line voltage variation of 
plus or minus five per cent. They will deliver rated 
output at 95 per cent line voltage with a 99.5 per 
cent power factor load. This means that a 50 per 
cent impedance regulator will deliver a maximum 
of 113 per cent of rating at nominal line voltage 
and unity power factor load, according to regulator 


manufacturers. 


Advantages of Using Insulating Transformers 


Series operation of mercury transformers can be 
and is accomplished successfully without insulating 
Such an 


With this system a special 


transformers. installation is called a 
straight series system. 
3.2-ampere constant current regulator or a_ 6.6- 
ampere lamp must be used, as well as a time delay 
relay. 

A mercury vapor lamp does not provide a path 
for the current until after the lamp has started and 
the are between the main electrodes has been estab- 


lished. A means of shorting out a faulty lamp must 
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none of the 


be used or lamps will start. This can 


be accomplished by using film cutouts or a special 
lamp with a built-in fail shorted device. A time 
must be incorporated in the straight 


delay relay 


series circuit to prevent the high voltage from be 
ing applied to a hot, unstartable lamp after a mo 
mentary line interruption, or else the lamp short 
ing device will be actuated 

A starting voltage of 290 volts for an H1 or 230 
volts for an H33 lamp is required for —20F start 
ing on a multiple circuit. On a straight series cir 


cuit starting voltages of this magnitude are re 
quired for cold weather starting, and the regulator 


rhis 


places a definite limitation on how many lamps can 


must provide this voltage across each lamp 


be used on a given regulator 


| 


The high voltage series circuit must be carried up 


the pole and into the luminaires. More expensive 


luminaires must be employed to withstand this high 


voltage. A safety hazard exists to workmen who 


are relamping or cleaning luminaires and extreme 


caution must be used to make sure that the svstem 


is positively shut down 


The use of an insulating transformer for each 


lamp eliminates these shortcomings, since its pri 


mary provides a positive path for the series eur 


rent and its insulating property keeps the high 


off the luminaire. The series loop will be 


voltage 
maintained even with one or more unstartable mer 


cury lamps. Insulating transformer designs ar 


available to provide 3.2 amperes to standard lamps 
value of series current whether it is 6.6 


This 


starting and allows the use of cascade 


Trom any 
amperes or 20 amperes provides positive 


starting o 


resulting in more lan per regulator 


lamps 


Cascade Starting 


The concept of cascade lamp starting with insu 


lating transformers on series mercury lamp circuits 
Was desc ribed by W A Zana r ' The 


starting principle is based on two characteristics of 


cascade lamp 


the mercury lamp. The voltage across a mereury 


lamp is drastically reduced upon starting and in 


any random group of mereury lamps some will start 


at a much lower voltage than ers. In a given in 


stnllation, if a sufficient number of insulation trans 


formers and lamps are used as a load on the con 


stant current regulator. the reculator will be over 


loaded and the open cireuit voltage will drop. In 


sufficient voltage will be available to start all of the 


lamps immediately in cold weather; however, there 


will still be voltage to start the first o7 


enoug! 


starting lamp. This voltage can drop ap 


easiest 


preciably below that recommended for multiple 


ircuits. At least one utility has found that this 


UE reury Lamp 


Transtorme) on series 


TABLE I —Input Characteristics of Large Gap, Mini- 
mum Gap and Optimum Gap Insulating Transformers 
Under Open Circuit and Operating Conditions at 6.6 


Amperes. 


Lamp Operating Large Gap 


Minimum Gap Optimum Gap 


: 510 462 472 
it it Kw 3 430 4 
Power Factor } l 
Open Circuit 
nput kva 
kw 


er Factor 


voltage can be as low as 170 volts for 15F start- 
ing. A value of 200 volts would be more conserva 


‘ 


tive for Hl lamps and would be quite adequat 
H33 lamps 

To continue with the cascade starting principle, 
the first, or easiest starting lamp will start and as 
soon as it does its voltage drops to a very low value, 
thus voltage to the remaining 


providing more 


lamps. The second lamp starts, again providing 
more voltage for the remaining lamps. This proe 
ess continues on through the group of lamps with 
voltage being available for the 


more and more 


harder starting lamps until all lamps have started. 
The cascade starting principle is involved in the 
starting of mereury lamps on the various insulating 


transformers which will be discussed 


Loading the Regulator 


The basic problem of loading a constant current 
regulator with a mercury lamp load is that suffi 
cient voltage must be provided to start all of the 


lamps and sufficient power must be available to op- 


erate the lamps. Consider the maximum number of 


lamps which can be used on a 25-kilowatt regulator 
of the 50 per cent impedance type when using in 


sulating transformers of the large gap variety 


These transformers have a loss of approximately 3: 


watts so the input, from Table I, while operating a 


400-watt lamp in a horizontal position, is 433 watts 


at 85 per cent power factor. The input will be .510 


of Maximum kva Capacity at 


TABLE Il—Relation 
Rated Secondary Current to Secondary Load Power Fac- 


tor (Mathematically Derived Curves).' 50 Per Cent 


Minimum Impedance Regulator. 


Maximum kva Capacity 


Load Power Factor In Per Cent of Rated kw 


6 76 
79 


1 


oR 
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kva. The 25-kilowatt regulator must be derated to 
86 per cent or 21.5 kilowatts at 85 per cent PF, in 
accordance with Table II. At this loading the regu 
lator could operate 42 400-watt lamps; however, no 
allowance has been made for lamp outages, line 
voltage variation and circuit losses. Some assign 
ment to these values must be made in order to ar 
rive at a practical loading point. 

Generally, circuit losses are primarily due to th 
watts loss in the eable. A factor of .02 kilowatts 
for number 6 and .03 kilowatts for number 8 copper 


wire per 1000 feet is common practice. These figures 


become .03 and .04 for steel armored cable. If we 


allow 150 feet of number 8 armored cable per lamp 
the losses will amount to only six watts per lamp 
and are not a major factor on a mercury circuit 

A very important factor is lamp outages. Fron 
Table I it is evident that the input kva increases to 
1.19 at 6.7 per cent power factor for an open-cir 


An al 


lowance of ten per cent of the lamps being out at 


cuited conventional large gap transformer 
one time (due to lamp failure, end of life and 
breakage) seems to be a practical maximum value 
When ten per cent lamp outages and six watts per 
lamp cireuit losses are factored in, the load power 
factor drops to 74.5 per cent at .542 kva per lamp 
The regulator has to be derated to 78.6 per cent at 
this power factor, giving a load factor of .69 kilo 
watt per lamp 

In addition to the above, allowances for line volt 
age variations must be considered. However, since 
five per cent allowance has already been factored 
into the design of the regulator, no additional al 
lowance need be made. 

The regulator will still regulate and the system 
function properly with ten per cent of the lamps 
out, with the primary voltage on the regulator being 
five per cent low. These safety factor allowances 
are debatable, but seem to be practical workable 
allowances and will be applied to the other insu 
lating transformers which will be discussed. 

Returning to the example: The 25-kilowatt regu 
lator will handle 36 400-watt lamps and the regu 
lator will be carrying a lamp load of 14.4 kilowatts, 
or 57.5 per cent of its capacity 

The discussion thus far has considered the prob 
lem only from the standpoint of the loading on the 
regulator. The starting condition must also be con 
sidered. From Table I it is evident that the large 


gap insulating transformer with 6.6 amperes 
through its primary will have a power factor of ap 
proximately seven per cent and a voltage of ap 
proximately 180 volts, before the lamp starts. The 
input kva is 1.19. Thirty-six lamps would place a 
load of 43 kva on the 25-kw regulator. The regu 


lator will be overloaded and will be unable to main- 
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Vercury Lamp Transformer on Series Circuits 


HOT RESTRIKE CONDITIONS 

LARGE GAP TRANSFORMER 

| DESIGN + + +6 
SERIES CURRENT 
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SERIES CIRCUIT CURRENT IN AMPERES 


Figure 1. 


tain its rated 6.6-ampere current through the load. 
The load current will drop, and the regulator coils 
will be tight together. 

The available starting voltage under these condi- 
tions has been determined by test. Fig. 1 shows the 
loading on a ten-kilowatt regulator having 50 per 
cent minimum impedance. The abscissa is plotted 
in the number of insulating transformers and lamps 
per kilowatt of regulator capacity, the reciprocal 
of the more common term of regulator capacity re- 
quired per lamp. A better spread of data and a 
more readable curve result from this method of 
plotting. 

Fig. 1 is a plot of the test results obtained by 
loading a ten-kilowatt regulator with a varying 
number of insulating transformers and 400-watt 
lamps. The lamps were allowed to operate for at 
least ten minutes, then the circuit was momen- 
tarily interrupted and readings taken before the 
lamps could restrike. A random group of trans- 
formers and lamps was used. Test data were taken 
on the lowest and highest transformers in the 
group. This is represented by the double line on 
the graph, the lower line being the lowest trans- 
former and the higher line being the highest trans- 
former. For each group of transformer tests (1-15 
units), the series loop current, the insulating trans- 
former’s peak and rms open circuit voltage were 
measured 

In the previous example, the possibility of using 
36 400-watt lamps on a 25-kilowatt regulator was 
discussed. This amounts to 1.45 insulating trans- 
formers per regulator kilowatt. Fig. 1 shows that 
at this loading the rms voltage will be 195-210 volts. 
This is, of course, at nominal line voltage and with 
very low circuit losses. The peak voltage at this 
point is only 250-300 volts, indicating a crest factor 


below that of a sine wave 
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Figure 2. 


1.45 


lamps per kilowatt would be acceptable, especially 


The test indicate that a loading of 


data 
when both a random group of lamps and a random 
group of transformers are considered. At this point, 
This 


ircuit protective relay set 


the series current is 3.3 current 


amperes 


would not tr pan open 


at 3.2 amperes. Incidentally, open circuit protec 


tive relays with 2.5-ampere trip settings are now 


available from a manufacturers 


Fig. 2 represents a f test data on the sam 


basis except that here the data are taken on the last 


lamp to start. All transformers are operating lamps 


which have just started except the transformer un 


der test which is open circuited. Fig. 2 shows that 
rms voltages of 300-340 and peak voltages of 600 
S00 are available for starting the last lamp at load 
This is adequate 
20F. A 


all transformers open cir 


1.45 lamps per kilowatt 


ings of 
for starting either H1 or H33 lamps at 
omparison of Fig. ] 
and Fig. 2 
illustrates the proc 


From the 


euited onliv one lamp open-cireuited 


‘ 
Ss O 


cascade lamp starting 
above it appears that from both regu 
lamp starting viewpoints, it 


25-kilowatt regulator 


rap insulating trans 


Phe Minimum Gap Design 


In order to improve the regulator loading, a new 


design approach to the insulating transformer has 


been investigated. It is apparent that if the power 
be im 


The 


the power factor is to lower 


factor of ft insulating transformer can 


proved, more lamps per regulator can be used 
bvious way to improve 


the primary voltage of the insulating transformer, 


» the current and lamp watts must remain con 
i? Ve?! 


tional large gap insulation trans 
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Figure 3. 


former has high internal leakage reactance and a 
primary to secondary turns ratio of about 1.5 
required to provide proper lamp wattage 

An insulating transformer design having a mini 
leakage reactance was 


mum gap and minimum 


made and tested. This approach allows a turns 


ratio of approximately two. Table I shows that the 
kva input becomes .462 and the input power factor 
improves to 93 per cent, which is practically that of 
the lamp alone. If allowance is made for ten per 


‘ent lamp outages and circuit losses, the lamp 
factor is .61 or 1.64 lamps per regulator kilowatt 

The minimum gap design allows the use of 41 
secause of the high 


sufficient 


lamps on a 25-kw regulator. 
leakage 


voltage is available to start the first lamp 


turns ratio and low reactance, 


This has 
been determined by test, as shown in Fig 4 Ex 
trapolation shows that 220-230 rms and 500-700 
volts peak are available for starting the first lamp 


Kig. 4 shows the minimum gap transformer for 
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various regulator loadings, with all transformers 
but one operating lamps. The conditions for start 
ing the last lamp are: At 1.65 transformers per 
kilowatt, 445-480 volts rms and 2300-2500 volts 
peak can be expected. The series current is 6.6 


ASA 
limit the open cireuit voltage to 2150 volts peak and 


amperes. Recently proposed specifications 


$50 rms for a 400-watt mercury lamp. In view of 
these specifications, unless the proposed ASA val 
ues are increased, the minimum gap transformer 
cannot be utilized, even though most of the lamps 


on the market will withstand these voltages 


The Optimum Gap Design 


Once the limitations on a large gap and mini 
mum gap transformer have been shown, the next 
step is obviously the optimum gap transformer with 
low leakage reactance 

Table I shows that the optimum gap transformer 
has a power factor of 91 per cent and an input of 
$72 kva 


per cent lamp outages, the input becomes .505 kva 


Allowing for cireuit losses and for ten 


at 79.3 per cent power factor. The regulator must 
be derated to 81.8 per cent at this power factor, 
giving a lamp factor of .62 kilowatt per lamp or 
1.61 transformers per kilowatt. This allows 40 


lamps on a 25-kilowatt regulator 


TABLE U1—Constant Current Regulator Loading for 
50 Per Cent Impedance Regulators for 400-Watt H1 or 
H33 Mercury Lamps with Insulating Transformers. Al- 
lowance has been made for 10 Per Cent Lamp Outages 
and Six Watts Per Lamp Circuit Losses. Cascade Lamp 
Starting Is Utilized. 

Number of Lamps 
Regulator Rating 10 15 


Large Gap Transformer (Factor .69) 14 22 


Optimum Gap Trarsformer (Factor .62 16 i 
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Fig. 5 shows the test data curves for various 
regulator loadings. At 1.61 transformers per kilo- 
watt, the open circuit voltage to start the first lamp 
will be 350-450 volts peak and 210-230 volts rms, 
sufficient voltage to cascade start H1 lamps in cola 
weather and most ample voltage for starting H33 
lamps down to —20F 

The series current has dropped to three amperes 
at this loading point, which should cause no diffi- 


culty with open circuit protective relays having trip 


values of 2.5 amperes Most series circuits do not use 
ypen circuit protective relays. However, if the 
older 3.2-ampere trip relay is used, a lamp factor 
of .667 kilowatts is recommended. 

Fig. 6 shows the voltage available for starting the 
last lamp. At 1.61 transformers per kilowatt, it is 
375-415 volts rms and 1300-1800 volts peak. This 
400-watt 


lamp capable of starting and is also well within the 


is certainly adequate for starting any 


proposed ASA specifications. 

The optimum gap transformer meets all of the 
requirements. It allows more lamps per regulator 
and yet provides adequate cold weather starting 
voltage for the first lamp and a safe starting volt- 
age on the last lamp to start. The gains in in- 
‘reased regulator loading of the optimum gap over 
the large gap transformer are diminished by the 
cascade starting principle and the advent of the 
easier starting H33 lamp. The large gap trans- 
former provides only 195-210 volts for starting the 
first lamp at a lamp factor of .69. This is question- 
able for starting H1 lamps in very cold weather, 
but is adequate for H33 lamps. The optimum gap 
transformer provides ten per cent more voltage 
210-230 volts 


therefore, preferable. The better lamp factor of .62 


for starting the first lamp and is, 


for the optimum gap transformer is also a plus 


value, since it makes lower cost series circuits 


possible 
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Summary 


Table III shows a comparison between the large Load 


Factor 


gap and optimum gap units. The gain in loading of 


Per 


the new design over the old is ten per cent more 


the lamps being out 


lamps per regulator, which is very worthwhile 


‘ 
I 


allowance for ten cent 0 


per 


greatly reduces the maximum number of lamps per 


regulator. If film cut-outs were used, the non-oper 


ating lamps would be shorted out and would not 


would also be required 


to the regulator loading. A time delay relay 


Und r these conditions, the 
the 


optimum gap transformer with ten per cent safety 


ivall 


for line voltage variation and cir ' 


factor allowance 
of 


cuit losses could be applied with a lamp factor of pars 


57, allowing 44 lamps on a 25-kilowatt regulator ing \ 


sion 


Whether or not the additional four lamps would 


justify the cost of adding the film cut-outs and the rms 


time delay relay is beyond the scope of this paper 
lleavier regulator loadings eould also be achieved 


if the system were maintained at a maximum of five | 


per cent lamp outages. on 


| ; 


lan ps per regulator 


has been demonstrated that more mercury orm 
are possible through this ap ee 
t 


proach to insulating transformer design and that 
the the 


regulator 


under same conditions new optimum 


gap 
the 


lower 


atl 


loading than 
This 


lighting on series circuits practical 


unit he 


older 


eost 
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permits 
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TABLE A. 

Load kw 
Per Cent 
Rated kw» 


49.4 
54 


59 


Maximum kva Capacity 
In Per Cent 
of Rated kw 


Power 


Cent 


65 16 
77 3 
79 2 
au 65.6 
sh 73.0 
91 


98 


81.9 


113 


function of 
The 
regulator and impressed across 
be the 


of 


the 


e open-circuit voltage a regulator is a 


regulator design and voltage voltage 


abl 
lH 


voltage 


input 


from tl a group 


transformers usually will less than 


I belis 


oltage rather than the open-circuit voltage in his discus 


open-cir 


ve the author meant this available start 


of easeade starting. I concur that a value of 200 volts 


per should be reasonable starting 


Hl 


nticipate 


lamp a minimum 


H33 


is in a constant current powered 


for either or type lamps, where caseade 


} d 


design should be such that maximum protec 


high voltage parts during 


This 


but 


is from exposed 


prov ided 
tintenance consideration 


dire 


ransformer 


il m operations applies 


miv to et series luminaires, also to those where 


is integ with the luminaire or where the 


ral 


open-cireuit voltage approaches 2000 volts, as in many 


of low g transformers 


ip 


believe that it has been the general practice in the 


vor lighting industry and among eoil regulator 


effect 


moving 


wturers to express the of load power factor 


e load « ibilities of this type of regulator as a 


per 
Robert 
load handling capability 
kva 
commonly 
II, 
loading 
Table II 


ip 


f regulator 


of kw rating. Unfortunately, Mr 


the 


the 


ge 


is hosen to of 


express 


to 


guiator 


kw In 


it is 


( is a secondary maximum 


of 
used 
l by 


the 
Tabl 


order to arrive at more 


to multiply column 


the 


i necessary 


7 cent 


to 
kw 


irrive at permissible 


d \ 


iccompanyving 


in per 


te in is shown in 


suggested revision 
Table A 


believe that throughout the paper references to load 


actors could be « 


irified by referring only to the figures 
Table II. kva 
but must be added veectorily, 
kva the 


n in column of the revised Also, since 


he added arithmetiecally, 


lieve that references to per unit throughout 


I and might better have 


d 


showing 


may be somewhat confusing 
It is also suggested that data should be added 
kvar both 


conditions 


omitte 
I 


open 


under normal 


This 


regulator 


able input operat 


ind cireuit would enable inter 


engineers to compute loadings 


based Tables 
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the revisions 


Mr 
Westinghouse 


ilations in 
Il 


close 


$53042 


on suggested 


reveal that the data presented by 


with those 
E 
At 


differences 


agreement given on 


251H824 


cent 


and on G curve at 100 per cent 


95 nominal volt 
the 
For 

prin 


349395 and to G 


input 
of 


nal input voltage per 


there to be design 
offered 
d 
r is referred to Westinghouse curve 
251 H824 251H825 


Robertson that 


appears in regu 


s by two manufacturers information on 


| voltage, the 


E 


nmende oadings at 95 per cent ary 


S ind 
allowance 
This 
349395 or the dashed line on 
G. E. 
it appears that the 


mentions a five per cent 


wen factored into the design of the regulators. is 


when Westinghouse 
251H825 


utilized 


irve 


the 


e 


sheet solid line sheet 


R°4 


or on 


are However figures 
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in Table Il are 


eurves at full input voltage and, 


comparable to Westinghouse and G. E. 
therefore, no allowance 
has been factored into the Table II figures, as such low 
ever, plots of the results of loading calculations for various 
other conditions indicate that 40-unit loading should be 
satisfactory for operating conditions, s g as no mors 
than two lamps are allowed to burn out relamping 
and the input voltage does not drop too low 

The kw losses in the cable are discussed and figures are 
These figures 


identified At 


presented without reference to load current 
are for 6.6-ampere circuits and should be s« 


-U0 amperes, as used in some circuits, the ble losses would 


be considerably higher 


I seriously question the statement in the paper that most 


series circuits do not use open-circuit protee avs Ad 


mittedly, many series systems installed 25 to 30 vears ago 


did not originally inelude open-cireuit relay protection 


; ‘ 


However, many of these ive been modernized to inelude 


such protection It has been my observation that most sys 


teetion 


tems being installed today inelude such pro 


Mr Robertson states that thes« open-circuit protectives 


relays for 6.6-ampere circuits have been av with a 


}.2-ampere rating. The very early relays 

imperes and would pull in reliably at currents above 5 
imperes Later, the rat ng was change d to 3.8/6.6 amperes, 
indicating the minimur ull im current was 5.8 amperes 


normal operating ‘ \ 6 mperes 


mel the 
that it may have been 
mentioned } 


ring when he impere 


might pull is t amperes, but should no e depended 


ipon to do so reliably The latest design of ' elay mat 


ifaeturer O60 | 


amperes and cat depended 


ipon to pu imperes 


As mentioned | , t is importa 
ng current ‘ ke 
mum pull in 
be hoped tha ist manufact 
inder hot 


formation on lrawn by their units 


restrike conditions at various loadings ve] s shown by 


Mr Robertson it Fig 


The data given on peak and rms open- iit voltages 


provided by various transformer f particular 


designs is 


interest It indicates that the gap in the transformer should 
be such that the peak oev does not exceed the values sper 


imps to te 


fied by ASA or the lamp manufacturer for 


used It is mportant that other transformer nufaeturers 
lable eurves or data showing é iracteristics 
their particular design or designs fo transformers 


various regulator loadings 


MART! 


customer 


D. CHURCHILL AND E 
iuthor and others to decrease 
commendable, sinee the vivantages 
ingg on series regulators has ong 
iuthor points out, the introduction o 
big step in this direction, since the startin 


emperatures approaches the value needed f 


The paper states that the constant current regulators 
cussed will deliver rated output at 95 per cent line voltage 
and 99.5 per cent power factor load, and that they will 
deliver 113 per cent of rating at nominal line voltage and 


unity power factor. The conversion of the rst group of 


values to the second is not obvious from the text Could 
the author explain these values in more detail? 

A lamp outage of ten per cent is assumed. We doubt 
a street lighting system having ten per cent of its lamps 
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out simultaneously could be tolerated. Perhaps this would 


be aeeeptable in an industrial lighting application indoors, 


where the illumination on the working plane comes from. a 


great many lamps together, but there would surely be seri 


ous complaints about a street lighting system where ten 


per cent of the lamps were out continuously. 


In Figs. 1, 3, and 5, the top curve shows an abrupt change 


in slope. Sinee, in our normal work with ballasts we do not 


find this type of curve, could this be caused by the touching 
of the moving coils of the regulator? 

lhe author recognizes serious possible trouble with the 
new cireuit if open-circuit voltage exceeds lamp breakdown 
voltage across internal lamp parts. Such a condition would 
result in are-over and destruction of the lamp and socket. 


Some lamp manufacturers have stated that their lamps 


| withstand 2300 volts peak, but none as high as the 


vil 
would like assurance that the 
ASA is not exeeeded. Ws 


methods by which the author 


"500 volte mentioned We 
maximum value 


would also like to know the 


accepted by 


measured these peak values 


B. Karns:* Mr. Robertson's paper contains much val 


inble information. The material whi he has presented 


ndieates that he and his associates have given considerable 


study and research to this problem In general, I agree 


Howev« f | 


; 


with the information conta 


would like to make eight specific comments, follows 


boratory sub 


a) Design tests in the Cleveland Works 


stantially agree with the formation and data given in 


Our own U. A i has values of impedance 


the paper 
ilmost identieal to those Jefferson Optimum gap 
transformer. Our own measurements of Jefferson trans 


t} 


formers also substantia‘: rf 


gures 
b) The advantages offered by a series circuit were men 


‘ 


tioned briefly Can the two statements ‘simplified control 


can be used,’’ and ‘‘ maintenance costs are lower’’ be elari 


What is the 


thev apply strictly » the 


basis for making these two statements, 


optimum ap trans 


The statement tha » per cent of rated input 
the constant curre! nsformer need not be con 
sidered since the allowanes ilt into the regulator is not 
entirely correct. When oper a maximum load from a 
constant current transformer coils are at their mini 


mum separation r i ) in primary input voltag 


from 100 per cent ft 9) | cent of rated will result in 


in approximate 5 per ction in the maximum pos 


load or a reduction irrent flowing in the series 
' 

Considering ‘‘ cascade starting,’* this may 
or a eireuit with all new lamps or where random 
ment is practiced. Has any information been gathered 
1 cireuit when all lamps are near the end of life at wl 
time they should all be harder to start 

e) It has been implied that all of the curves were 
from tests made with a ten-kw constant curr: 


Have 


larger transformer—e.g., 30 kw Has the transient cres 


tained 


transformer similar te ever been made using 
starting voltage across the lamp been measured using a 30 


kw constant current transformer? We measured voltages 


3000 plus on minimum gap design. We can reach 2050 on 
our optimum gap transformer, and 1700 volts nominal 

f) A ballast loss of 84 watts for an open-circuit con 
dition seems high. We measure about 44-watis loss for our 
own transformer. 


(g) With the emphasis placed on starting more mereury 


Westinghouse Electric Corp Cleveland, Ohio 
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ise interference This effect becomes much more 
pronounced when open-circuit voltage peaks are excessive 
Lamp aging As mercury lamps neat the end of thei 
ife, they become harder to start Although the au 
considered a ty factor in his cireuit loading 
educed line voltage and open-cireuited transform 
eonsideration has been given to a safety factor for 


imps 


Wi the users of these mereury lamp trans 
ilso interested in uniformity of secondary cur 
ige characteristics in order to provide maximun 
imp efficiency and life. In comparing one type of 
nsformer with another, it would be quite helpful to 
onsider these additional characteristics. Curves showing 


secondary volt 


ige and current, including tolerance ranges 
plottes 1inst watts load, at constant current input cou 
for comparison 
consideration arises from troubles we experience 
zo, described as pulsating current. Current 
1 rate of approximately one cycle per second 
primary cireuit of the regulating 
r been able to fully explain the 
trouble, although the action was stopped by lamy 


ind/or partial substitution of mercury vapor 


incandescent lamp load. If the mereury lamp trans 


formers could h been a eontributory cause, some invest 


with various gap type transformers 


are experiencing the an 


street light installations, and the 
lamps, as the City of Los Angeles 


iximum constant current regulator capability 


ire mainly concerned with lowest 


highest lumen-hours maintained in service 

elements of cost are additional circuits, i 
space, heavy pole construction, and added 
requirements for constant current regulators derated 
upply current at low power factor. The key to insulat 
ing transformer improvement described by the author is ir 


crease of power factor from 85 to 91 per cent, resulting fron 


leakage fl and leakage reactance. Changes in 
former watt | e insignificant. Does a change of 
0 primarily account for the higher starting volt 
does it result entirely from saturation before sec 


current flows? I would also expect higher operating 


ll lamps while in service, and would like Mr 


to comment on this Figs. 2 and 6 show peak 
ipplied to the last lamp to start, or on the socket 
Ity lamp, increased from 800 to 1800 volts. This 
sustained stress should be considered in the sele« 

d maintenance of sockets and luminaires 
Mr. Robertson noted that voltage erest factor for the 
ip design is near the sine wave value of 1.4, witl 
transformers open-circuited. Comparison of Fig. 1 witl 
to the conelusion that this crest factor 
the lower current and voltage available at 


saturate the core 


Figs 3, with 1.45 lamps per kw of ce regulator 


eapacity and all transformers open-cireuited, show average 


voltage cres 


t factors of 1.4 for large gap, 2.5 for minimum 
1 1.8 for optimum gap. With only one lamp remain 
2 


service, average voltage crest factors are 2.2 for 


os Angeles, Calif 


of Los Angeles, Calif 
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large gap, 5.3 for minimum yap, and ( ol i This apparent coincide what we were hoping W 
Open-eireuit secondary voltages o hig conten might be able to achieve wl established that the theory 


equiring magnetic flux and primary voltage components of caseade starting of mercury vapor lamps was sound, Our 


f vas done in th » 955, and using 


the same frequencies, evidently i i instormer! 
supplying lamps out of service e transformers then in theory 
of the series circuit are fortunate cour : —_ 50-KM cent 
effeets primarily, although not entire former with oe 
transformer Apparently the optimum er, left us no margin for 
equired to operate under a condition Sinec 
ration at this time I would like infor oading figurt 
temperature ris ng sustained yrttadlbacter 
fter lamp ould also ippree improved 
piss bon shea iceeiils aiid aol uation tal | al all i ies “ : or enceell 
nd of voltage and current wave shapes d beyond 50 
ng lamps by the optimum gap transformers, w ip to ts per oJ-kw regulate 
per cent of other nsformers open-cire ransformers 

I am coneerned wit! now comes 
yperating lamps } ighway, 


elephone interterence 


Mr. Robertson's 


than four 


we could plan on 55 30 kw ce transformer 


deseribes a 


P Exeept under storm reak recumstances, 


stem The cons 
irrent-limiting f ‘ ) egative an one 
ul characteristi 

hard-starting 

rrmer;r system eomi 


owanee of t Robeitson 


enerous and 


intenance 
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mber. 1958 


ition (excluding 
iestionable if 
W. A. ZANDEF 


sole reference, therefore, since I am 


il that my remark ov ! an ar > i } j ! o the dynamic 


examination e regulator 


h he ‘ ‘ on reacta é ore, i € £ ar l essentially 
fore getting i ved hows , ‘ ( AIK » a : ak: ta o | t eireuit 
hose who may be i he pay ! , ny iItage 1 etter control when 


Mr Robertson ha t A I y p u ‘ d ‘ 1 @ e interruptior 7 
before the Transmissi 


equipment 
Edison Eleetrie Institu : eur : 4 mM ' ' it improving the efficiency of loading 


hiladeln} id ‘6 , ore oading . 
Philadelphia, : col : ur it transformers insofar as mercury vapor 


‘ s Street ig! ig po Ly] larl 

seri r Lig : : mi ! coneerned, another benefit accrues, particularly 
s } s recorded } minu oO ‘ ; : ‘ 

As such it was re¢ ' n ; yrmer ul clusively mereury lamps. The 


subsequently appeared in Electric 


is very aj ) a potentia damaging 


I am happy to comment on Mr the time it is 


} } orthwl ! 
eaus : iv opinion, he ‘ ‘ i , 
1use, In oO} ! zed t ) insient is a tune 


long v rele iImpro\ - 
ng overdu | supply source, the 
Tt ~2-c) i? Ther tT 

ethos iy piste during that he evele, the 
shoule rove to eo rre? il ‘ ‘ r ‘ ) 

. = = I i eguiator to al 1 g the mag- 


dap ' I -ury " 1 
apt new mercur} reuit load. an insulating 


seri ireui which a . . 
eries ¢ isformer, ondary is open circuited, this transient 


> ) Rohertso does no . 
One point that Mr. Robertson d ippear as a v high voltage. It follows that 


2 int if t 00-watt mereurvy lamp ' 
that i he 4 va nereu im the magnitude of this transient 


’ c " t iu , 
power fa r of 0.9] which i efinitely to be desired. As a matter 
ng on the regulator i 1 same, for 


of caution avoid test ; control action of a series circuit 


oses, 1 uld be th ith 10,000 lu I : tly if 

poses, as would ft , with 10, by repeated cycling me, especially if the lamps have 
, fils ps T I mstanes ime I , 

ment filament lam} This cireun come up to temperatt , ‘ be 


disastrous for both 


regulato o b user il! ave ; mi nee gre: 
egulator to be l have an mereury and 


than 55 to 56 per cent. This is : hap} ation if one on 


ame 


is One point 1 1s paper with which I wish to take 


a ™ ating with 10,000-h W nd wishes to an 
as been operating ‘ issue. This is not peculiar to this author but is a carry-over 


0 bl e light level. Only mps need 
nly double tl 1s from similar ratings applied to filament lamps, and con 
hea « we’ . : : 
changed eerns the emphasis placed on unit lamp loadings in terms 


*Detroit Edison C if lamps per kw of regulator rating, or, as others have 
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mp. This point is a TABLE I (Revised)—Input Characteristics of Large 
philosophy of designing Gap, Minimum Gap and Optimum Gap _ Insulating 
ding Transformers Under Open Circuit and Operating Con- 
reuit efficiency with mer ditions at 6.6 Amperes. 
or old, they must be 
euit factors because Lamp Operating Large Gap Minimum Gap Optimum Gap 


very significant This Input kva 4162 72 
known as well as Input kw ; ; 430 
input kvar 


Power Factor 


up-rated accord Open Circuit 
luetor, ¢.g. armored Input kva 
Input kw 
Input kvar 


d-e resistances Power Fact 


If the voltage 


to 0.85 in addition 


characteristic must 
itts or volt umperes 


imps are property for their interest in my paper, their kind remarks, and their 
lesser circuit power constructive discussion. There were two comments made by 


have open-circuited several of the disceussers and t)} ill be eovered first 


ave failed. In the The re ‘ ! ap ‘ }.2-ampere open 
weurs with filament protective iv is inec " should have been 3.8 
ot used peres his rre mn j ot the possibility of using 
been ignored imps per kilov ff recu 1 capacity for the larg 
because at transformer S-ampere protective 


mits the loading to i 5 . 1.4 minimum 
mereury rr 1.45 optim o ‘ m per kilowatt of regul 
whatever the pacity companies this discussion 
the lamps shows the a ' ' imps which can be used if 
eireuits for meré the limiting ‘ Com 


oading, one should . wit! ibl f the paper 
lator capacity will The statement 1 de i e paper that the 
rather what compens } 5 cent line voltage 
factor that This is not 
governed by 

nt transformer eent 
replacement Such mistie enoug! 
of circuit loading condition 
inces and will avoid lo illustra ; s prepared for thi 
f unwarranted over sion, which show lo ) imps per regulator 


per cent vo ‘ im of one lamp per regulator 


, . - 
hat operation of mer out at ar ‘ “ : ‘ it loss allowan Compare 


es regulator in accord Table V with } ind vou will note some increase in 
be wholly satisfactory the allowal } ' ‘ the larger regulators wit! 


iracteristics of lamps the 


greatest g ) ‘ t gap unit. Note that a ) 


starting is reliable, 


impere open t ten ! ean he it ti 


ised 


rily complete in less , 


loadings | 
transformer that h In 


diseussiot } | i | comments 


‘ ‘ ? " 
starting difficulties thank him for ‘ reste e ions, the 


g under maximum and the eonfirn o ; ol ‘ findings 
to or greater thar iscade starting can occur 


much larger leakage come to have confirmation 


imps at 190 volts, Mr 
eney of series ci starting voltage rather 
optimum gap trans 


ed superiority be 


out much influence TABLE II (Revised )—Relatieon of Maximum Regulator 
Capacity at Rated Secondary Current to Secondary Load 
facturer has given Power Factor (Mathematically Derived Curves).' 50 
imstances whereby Per Cent Minimum Impedance Regulator. 100 Per Cent 
cireuits. No doubt Line Voltage. 
be little room for 


n the way of lamp Load Power Maximum Capacity In Per Cent of Rated kw 
Factor kva 


eapacit 


ors 
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than open-cireuvit voltage in the discussion of caseade start 
ing is accepted and his comments on safe luminaire design 
are appreciated. 

Mr. Blackford’s suggestion that regulator derating h« 
expressed in kw as a percentage of rated kw is a good one. 
This is shown here in a revised Table II. His suggestion 
for including kvar in Table I is also well-received and a 
revised Table I showing kvar is shown here 

We seem to disagree upon the usage of open-circuit pro 
tective relays; however with the new 2.5-ampere unit the 
disagreement becomes less important 

Mr. Blackford deserves much credit for his helpful and 
astute comments 

Messrs 


received and appreciated. The regulator rating method was 


Martt’s and Churchill’s comments are also well 


taken from a currently available manufacturer’s catalog 


and I suggest that a regulator manufacturer be consulted 
for a full explanation. 

The use of ten per cent lamp outages is probably too 
pessimistic. My Table V, shown in this discussion, illustrates 
more optimistic lamp maintenance of one mp per regulator 
out at one time. The abrupt change in sk regulator 
eurrent in Figs. 1, 3, and 5 represents the point at which the 
regulator coils come together and the regulator ceases to 
regulate. The optimum gap transformer as shown in Figs 
> and 6 does comply with proposed ASA specifications for 
maximum peak and rms voltages. The peak voltage was 


measured with a resistance voltage multiplier wi the volt 


direetly on the plates of an oscilloscorne 


age being applied 
This method was determined to be sufficiently accurate for 
the application 

Mr Karns had some interesting comments, especi: 
those which supported and verified my findings 

My statement regarding ‘‘ simplified control’’ and 


maintenance’’ applied generally to series 
isolating transformers since time delay 
outs are not required 

Mr. Karns’ 


Question d is an interesting one ar 


question < answered 


presumably f i 
regulator were fully loaded with no safety factor, ther ging 
a problem 


lamps might be In practice at least, some lamps 


would have been re pl iced before all of the lamps became old 
These replacement lamps would start the caseadi: Further 
at least one lamp manufacturer and one i ieve that 
amps do not get harder to start with age event, it 
is felt that sufficient margin has been allowed in available 
starting voltages to start old lamps 

His question (e) refers to operation on larger than ten 
kilowatt regulators. We have made tests on a 30-kilowatt 
with only one transformer as a load. The open cireuit and 
peak values went p however, the 


slightly ; optimum gap 


transformer values were still well under proposed ASA 
specifications and apparently under the Westinghouse values 


Mr. Karns’ 


Our current production averages 72 


question f leaves me without an answer 
watts input to an opti 


mum gap transformer with 6.6 amperes in its primary and 


TABLE 1V—Constant Current Regulator Loading For 
50 Per Cent Impedance Regulators For 400-Watt H1 
or H33 Mercury Lamps with Insulating Transformers. 
Minimum Circuit Current Limited to 3.8 Amperes By 
an Open Circuit Protective Relay. 


Number of Lamps 


Regulator Rating o 15 
l 


9 


l 
Large Gat Factor . 13 
14 


Optimum Gap (Factor 
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TABLE V—Constant Current Regulator Loading for 
6.6 Amperes 50 Per Cent Impedance Regulators For 
400-Watt Hl or H33 Lamps. Allowance Has Been 
Made for 95 Per Cent Line Voltage, One Lamp Outage 
Per Regulator, and 100 Feet of #6 Cable Per Lamp 
(0019 kw and .001 kvar Per Lamp). 2.5-Ampere 
Open Circuit Protective Relay Can Be Used. 


Number of Lamps 


Regulator Rating kw 10 15 


Large Gap Transformer 14 2 44 


Optimum Gap Transformer 16 24 i3 4 50 


one unit on a ten-kilowatt regulator. Perhaps Mr. Karns 
checks this in a different manne! 
answer to question (g), yes, more lamps can be started 
be operated. We find that the major limiting 
a 3.8-ampere open-circuit protective relay and the 
next limiting factor is loading of the regulator. 

Question (h). We design to meet the NEMA specifications 
of minus five plus ten per cent lamp watts. This allows for 
operating a horizontal lamp at its rated watts, not rated 

imen ouput. At least one lamp manufacturer recommends 
operation at rated watts rather than rated lumens. The 

o units which Mr. Karns checked were on the low side of 
nominal but well within NEMA specifications. I think if 

checked our current production, he would find lamp watts 

appreciably 

I thank Mr. Lenz for his comments regarding my approach 
to the air gap problem. I would like to comment on the 

ditional factors’’ in the order pre sented 

i) | cannot agree with this conclusion on lamp stability 
since if it were true it would also apply to multiple circuits 
which it obviously does not 

b) If the eurrent regulator maintained a steady 6.6 
amperes to the insulating transformer primary, we observed 
no drop off of wattage with circuit loading due to distortion 
of current wave shape or any other cause as long as the 
limitations of the cireu try were observed. The recommenda 
tions made in this paper take into account actual operating 
conditions and warn the user to consider maximum loading 
in view of system maintenance. Within these limitations we 
expect no wattage ‘‘drop off.’’ 

‘ If associated cireuitry will not stand proposed ASA 
voltages, it is time to either change ASA standards or dé sign 
better components. Existing equipment is designed for sine 


wave test voltages whose peaks far exceed 2150 volts: 
therefore there should be no cause for worry except in sub 
standard equipment. 

d) Field experience does not bear out the theoretical ap 


proach to telephone interference. Other discussers of this 


paper have stated that ten per cent lamp outages were 
excessive and that in actual practice systems would be main 
tained at a hig he r level This does not leave much room 


for open-circuited transformers eausing regulator eurrent 


distortion. 
e) The question of lamp aging was covered under the 
al 


iseussion directed at Mr. Karns. 


I thank Mr. Nelson for his comments. The additional data 
isked for would indeed be helpful to a user. Most of it, 
NEMA and ASA 


tolerances determine 


however, can be taken for granted sine« 
specifications and lamp manufacturers’ 
these factors. 

The problem of pulsating current possibly was due to the 
regulator being loaded just to the point where the coils 
were touching. 


Apparently, insufficient safety factors had 


been allowed and perhaps too many very old lamps were on 


Robe rtson 97 





the system. A slight dip in the line voltage would cans 


The 


would 


iction of series current lamps would then be operat 


a lower wattage and start to cool down 


reduce the load on the regulator and allow the 


Che 


causing 


increase and the lamps to warm up again 


s would back together and so on 


inting nition 


thank Mr, Murray for commenting especially 
s concentrated study of my 
is the higher saturat 


open-cireuit 


| voltage 


not higher 


This 


series 


shape and not on the wave shape of the regulator terminal! 
1 he 
approaches a 

should be 


An insulating 


wave shape is 


the 


voltage. operating lamp current very 


good and sine wave; therefore lumet 


maintenance very good. 


transformer will run hotter open circuited 


than when operating a lamp. This condition has been recog 


nized and the transformers are designed to operate at 
even when under open circuit. 

to thank Mr. Zander 
for allowing me to use his 


Zander’ 


ipproach to the 


safe temperature 


I want for his comments as well as 


paper reference. Mr 


that he 


as a 


s comments indicate not only agrees with my 


problem but he states that I have not gon 


far enough; i.c., my approach is too conservative. He has 


been using 45 |: gap units on a 30-kilowatt regulator and 


standardize on 50 optimum gap units whil 


Table V 


IS proposing 


considering 55 for specific installations My sug 


gests 50 units 
witl Mr Zander in 


for 


that each system should be 


onsidered maximum loading and that all 


should be ineluded in the caleulation. My 


f cond 


transformer parameters for various 


he application engineer to properly cor 


ilong with the other circuit faetors 


oading. The lamps per kilowatt of 


too indefinite for precise loading 


omments are pertinent and appropri 


him for his original help and 





Fluorescent Substation Lighting 


Considerable attention from passing motorists (and 


the the 
resulted from recent applications of fluorescent light- 


attendant publicity to power company) has 

The installation shown here (Louis- 
Light Co.) flood- 
designed The 


around the 


ing to substations. 


iana Power and uses a fluorescent 


for such jobs. 


the fe 


perimeter of the area, directing light into the super- 


lighting unit especially 


unit is made to be mounted on 


structures. This is an effective departure from conven- 


tional substation installations where incandescent units 


are mounted directly on the superstructures and light 
directed up and down. 

In this installation, luminaires equipped with stand- 
ard high output fluorescent lamps are mounted on 30- 
foot centers six feet above ground on the top rail of 
the luminaires, 
foot- 


fence. Measured illumination between 


at mounting height, is between four and five 
candles. 
Cc. Odry, 


Section. 


1958- 


Photo and data are courtesy of Louis 


59 Editorial Representative, Milwaukee 
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CALIBRATION 


and Re-calibration of Photoelectric Meters to Correct 
for the Spectral Characteristics of the Measured Light 


B ECAUSE of the wide spread use ol photo 


electric devices for the measurement of illumina 
tion and brightness, it should be of general inter 


est to investigate the applicability of absolute read 


ings of luminous flux with such devices. In some 


cases, these instruments are calibrated in arbitrary 
units, permitting only relative readings 
the meters are calibrated directly in foot 


cases 


other photometric units, ostensibly 


candles or 
making it possible to determine illumination or 
brightness in absolute terms 

Unfortunately, the superiority of the latter cali 
bration is to a certain extent illusory. The calibra 
tion must be based on an assumed spectral distri 
bution of the light source and when the instrument 
is then used on a light source with a different spec 
tral distribution, the calibration will no longer be 
valid, except if the spectral response of the photo 
electric device follows accurately that of the stan 
dard observer. Since this latter condition is very 
difficult to achieve, even with optical filters,’ the 
calibration of the footeandle meter or brightness 
meter will frequently be useless. This is particu 
larly true with the increased use of fluorescent and 
are lamps. Due to the line-spectrum inherent in 
these light sources, a minor discrepancy of the 
spectral characteristics may result in a major er 
ror in the measurement 

In view of the above difficulties, it might be of 
interest to users of electric photometers to have 
available a method for converting their relative 
brightness readings into absolute photometric units 
and to be able to compute correction factors to 
compensate for the discrepancy between the re 
sponse of the photoelectric device and that of the 
standard observer 

Such correction factors are frequently mentioned 
in the literature*:* *-5 and may be obtained empiri 
cally by using the calibrating source and the source 
to be measured in conjunction with a visual pho- 
tometer. The alternative, a numerical computation 


Consulting Optical Engineer and Physicist, New York, N.Y 
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In other 


By LEO LEVI 


Because the spectral response of a photoelec- 
tric device differs, in general, from that of the 
standard observer, it is impossible for one 
calibration of a photoelectric meter im photo- 
metric units to be accurate for various light 
sources of different spectral characteristics. 
Correction factors are derived, with which a 
reading must be multiplied, if the measured 
light has a spectral distribution different from 
that used in the original calibration. Also 
given is a relatively simple method for cali- 
brating any photoelectric meter if a source of 
known intensity and spectral distribution is 
availiable. 


of the correction factor, does not seem to be avail- 
able in the literature 


On Photoelectric Portable Photometers of the Ilu- 


A report of the Committee 


minating Engineering Society® derives some of the 
basic relationships but does not give a calibrating 
procedure nor a complete formulation of the cor- 
rection factor to be applied to a previously cali 
brated ‘‘footcandle meter.’’ 

[t is therefore felt that, despite its relative sim- 
plicity, a presentation of the required results might 
be useful to a large number of users of photoelectric 
photometers, especially to those who are not too 


familiar with photometric principles 


Spectral Calibration and Correction 


The spectral calibration and correction factors 
involve integrals of the products of the following 
functions of the optical wavelength (A the rela 
tive spectral response of the standard observer (k) 
the relative spectral response of the photosensitive 
device (p), the relative spectral characteristic of 
the calibration light source (¢c), and the relative 
spectral characteristic of the light source to be 
measured (m). It is assumed that the above func- 
tions; k,p,c and m are all known; they may be 
chosen to any linear seale. Their magnitudes will 
be designated by A,, A,, K, and K,,, 


respectively, 
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only for the purpose of deriving the desired fac 
tors. These magnitudes need not be known 

In addition to the above relative spectral char 
acteristics, only the intensity of the calibrating 
source must be known in order to calibrate any 
photoelectric device for any given light source 

Let us assume that a known amount of luminous 
flux (F from the calibrating light source pro 
duces a meter reading (MV An unknown amount 
of flux (F 


produces a meter reading 


from the light source to be measured 
VU We may then 
clearly write 

adn 

da 

da 

da, 


where all the values of the left hand members will 
be known, with the exception of the last one. It 
follows from the above equations that 

m da | » Ax 

m da lk «¢ da 
where all the factors of the right hand member are 
known 
Note: The integrals are probably most readily de 
series of wavelengths 


termined by choosing a 


Ay Ao lw, Such that successive wave 


lengths differ by a conveniently small amount A 


The integrals can then be approximated by sun 


mations as follows 


h aA 


If the meter is already calibrated in photometric 
units, it is, of course, not necessary for the user to 
use his own calibrating light source. In that event, 
TF 


factor to be applied to the reading M, will bi 


in equation 5 and the spectral correction 


simply : 
fk m da} 
fp m da 


fp e da} 
fk c da | 
The values of the latter integrals in the numerator 
and denominator could be supplied by the manu- 
facturer together with a tabulation of p. The user 
can then compute the former integrals for the par 


ticular light source he is measuring. 


Radiant Flux Measurements 


In some cases it may be of interest to measure 
radiant flux (in watts) rather than luminous flux 
in lumens In that case the above expressions 
5 and 7 may still be used, merely setting 


h lFyo=8y Ff R 


radiant flux to be measured and R, is the radiant 


. where R, is the amount of 
flux of the calibrating source 
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Library’s Luminous Ceiling 


Luminous ceiling, 40 by 60 feet, with 
40-watt rapid-start fluorescent lamps, 
mounted above %-inch cell plastic 
louver panels, results in 50 fe of low 
brightness, diffuse illumination at 
Midland Public Midland, 


Texas. Lamps are mounted in tandem 


Library, 


in eight-foot two-lamp fluorescent 
strip, on two-foot centers, in the 
plenum. Air diffusers have been inte- 
grated into ceiling in a pleasing archi- 
tectural pattern. Photo and data 
courtesy of Edwin F. Guth Co., St. 


Louis, Mo, 
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INSTALLATION AT B & F TOOL MACHINE CO., COLLEGEVILLE, PA. 


Lighting a Machine Shop 


LIGHTING OBJECTIVE: To provide general illumination in a machine shop for medium bench and 


machine work. 


GENERAL INFORMATION: This machine shop, which has a ceiling height of 12 feet, measures 
48 feet by 65 feet. One side wall contains roll-up flexible overhead doors for truck access. Colors 
and reflectances in the shop are 

ceiling ster % RF 
walls white 75% RF 
33% RF 
1% RF 


machines rra} % RF 


INSTALLATION: Thirty-six Wheeler-Fullerton catalog No. D8585-DIF-RS industrial type luminaires 
with a 15 per cent upward component are suspended 24 inches below the ceiling and are arranged 
in continuous rows 8 feet on centers. Units have been omitted where there are overhead obstruc- 
tions such as at the overhead door locations. Each luminaire is 8 feet long and is equipped with 
two 96-inch T-12 cool white, rapid-start fluorescent lamps operated at 800 ma. 

After 300 hours operation the average illumination level was approximately 100 footcandles. 
Brightnesses were: 
ceiling 16 fL floor 


walls 37 fl machines, horizontal 


dado 16 fl. 


Lighting designed by Charles W. McQuiston, Philadelphia Electric Company, Philadel- 
phia, Pa. Installed by the owner. 


Lighting data submitted by Charles W. McQuiston and George T. Anderson, Jr., 
Philadelphia Electric Company, Philadelphia, Pa. as an illustration of good 
lighting practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Evaluation of 


Methods for Localized Cooling of 
Fluorescent Lamps in Outdoor Luminaires 


L I reut and luminous efficacy of a 


fluorescent lamp are affected by internal factors 


such 4 dimensions electrodes. type of Cas and 


filling pressure, and are watts per square inch of 


phosphor area; by external factors such as ambient 


temperature, auxiliary electrical equipment char 


acteristics and previous history of operation, sucl 
as hours in operation and hours per start 


This diseussion is not concerned with internal 


design factors nor previous history factors and car 


was exercised to eliminate these from affecting the 


This paper is concerned with the external 


factor—aml 


data 
nent te mpertaure and its effe on licht 


output and power consumption 


Lamp Operation Under Varying 
Ambient Temperature Conditions 


| iorht 


ent lamp vary as a function of ambient tempera 


output and luminous efficacy of a fluores 


ture since the ambient temperature immediately 


around the lamp normally determines the tempera 


ture of the lamp bulb wall, the minimum bulb wall 


temperature is one of the factors which controls the 


mercury vapor pressure \t lower than optimum 


bulb wall temperatures, more of the mereury con 


denses and at the resulting lower pressures, the 


optimum energy wave length (2537 Angstroms) is 
produced less effi ith \t higher than optimum 


bulb wall temper: res, more of radi 


| the en¢ rey 


} 


ated in this line is absorbed by the mercury vapor 


and does not reach the phosphor for conversion to 


visible light 


this rather complex way, the light emitted is 


affected by ambient temperature. This information 


is usually published by lamp manufacturers in a 


form similar » that in Fig. 1. which shows the 


variations in light output with ambient tempera 


ture for lan ps designe 1 to be operated at 430 ma. 


or Fluor ace ni Lamps 


By M. E. KECK 


1000 ma, and 1500 ma respectively. Such curves 
are usually based on the following concepts: 

1) Rated lamp current at all ambient tempera 
tures 

2) Lamps mounted singly and in such a manner 
as not to impede normal air flow around the lamp 
envelopes 

3) Lamps mounted in such a large enclosur 
room) that their own heat does not measurably 
affect the ambient temperature in that enclosur: 

From Fig. 1 it would appear that all three lamps 
are well suited for operation in ambient tempera 
tures of 50F to 90F and that some, particularly the 
are not suitable in cold ambient ten 
This, of 


lamps were used in service under exactly the same 


1500-ma type, 
peratures course, would be true if the 
conditions as those listed above. In most outdoor 
luminaires, the lamps are enclosed to protect them 
and the reflectors from the elements, dirt, and in 
sects. Once the conditions listed above are violated 
the relationship of light output (and brighteness 
to the ambient temperature outside the enclosing 
luminaire changes drastically (Fig. 2 

All references to lamps enclosed in a luminaire, 


n this paper, refer to a two-lamp fluorescent street 
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Figure 1. Variations in light output with ambient tem- 
perature for T12 fluorescent lamps of varying design 
current loading. Lamps operating in free air. 
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Figure 2. Variation in light output with ambient tem- 
perature for 1500-ma T12 fluorescent lamps when op- 
erated in free air and when operated in a luminaire of 
the type shown in Fig. 3 with no lamp cooling utilized. 


lighting luminaire utilizing a Fiberglas outer hous 
ing, specular aluminum inner reflector and a trans 
parent acrylic enclosure of prismatic configuration 


The luminaire is shown in Fig. 3 and is normally 


equipped with two 72-inch T-12 1500-ma extra 


high-output fluorescent lamps. As the data of Fig 
2 indicate, the ambient temperature outside the 
luminaire at which maximum light output occurs 
now shifts to zero degrees, and when the outside air 
temperature is 70F, the light output is 70 per cent 
of that at zero 

If the LES Recommended Procedure for Photo 
metric Testing is followed, the penalty for this 
reduced lamp output at the standard testing tem 
perature of 77F (25C) appears in the form of re 
While this is right and 


proper, it may not be generally recognized and 


luced luminaire effilcency. 


often is not readily discernible to the engineer 


using such a curve. Table I indicates variations in 
luminaire efficiency using the same luminaire with 
lamps at various current loadings. Luminaire effi 


ciency varies from 41 to 64 per cent depending on 


Figure 3. The type of outdoor enclosed luminaire used 
for all test work reported. Luminaire consists of a 
Fiberglas housing, specular reflector, plastic door and 
accommodates two 1500-ma T-12 72-inch fluorescent 


lamps. 
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Localized Cooling of Fluorescent Lamps 


the lamps and conditions used in the test, and only 
in the last instance does it indicate the true effi 
ciency of the optical design since only in the last 
‘ase is the lamp producing the same light output 
inside the luminaire as it does on the calibration 
rack 

It has been shown by Waymouth! that the light 
output of a lamp can be made relatively independ 
ent of ambient temperatures above that required 
for optimum light output by cooling a small area 
of the lamp. This is effective since the mercury 
vapor gas pressure is controlled by the coolest spot 
on the bulb envelope. The time required to reac] 
stabilization is a function of the size of this area 

If it is assumed that a particular enclosed fluores 
ent luminaire produces an internal ambient tem 
perature and bulb-wall temperature in excess of 
that required for optimum lamp output, it is pos- 
sible to improve its performance by the following 
means 

1) Circulate air within the luminaire generally, 
thus increasing the transfer of heat and achieving a 
reduced cool spot temperature on the lamp, the 
location of which may be random. 

2) Direct a stream of cool air against a particu- 
lar portion of the lamp, and achieve a small cool 
spot in a predetermined loctaion on the lamp. 

3) Produce a cool spot on the lamp by condue 
tion. This would normally require direct contact 
to the bulb wall by a conducting object. 

+) Produce a cool spot on the lamp by means of 
a refrigeration system. 

The four approaches above are general in nature 
and literally hundreds of individual schemes, de 
pending on luminaire design and other factors, may 


ve concelved as variations on the above 


General Air Circulation 
Vs. Directed Air Flow 


The advantages of general air cireulation as a 


method of improving performance include (a 


simple addition of a fan or blower can be made to 
existing designs; (b) the general ambient inside the 
luminaire is lowered, thus improving temperatures 
on ballasts, sockets, lamp phosphors, and plastic 
parts; (¢) system provides some benefit regardless 


of location of design cool spot on the lamp 


rABLE I — Luminaire Efficiency with Various Lamps. 
Ambient Outside Luminaire—77F 


Luminaire 


Efficiency Lamps 


) ma—no localized cooling 
ma—no localized cooling 
}0 ma—no localized cooling 

1500 ma—with cool spot at 100F 
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The disadvantages for general air circulation in BALLAST AREA 
REFLECTOR BARRIER 


lude (a) maximum improvement in performance 


s not likely to be secured; (b) larger size fans and 





otors are required to achieve comparable results 


n performance; (c) luminaire construction may be 


such as to make general circulation of air difficult 


The advantages of directed localized cooling are OWREC TED AIR FLOW Par» 
: SHOWN GY ARROWS _ 


is follows: (a) air from the coolest location within 
1 HOUSING 

the luminaire can be directed against the lamp; (b 

lminaire onstruction ean be designed to provide REFLECTOR 


flow path to achieve maximum radiation of heat; 
PLASTIC DOOR 


smaller sized blower and motor may be utilized 
to achieve desired performance; (d) the directed 
Figure 4. Location of blower and air flow path to pro- 
vide directed localized cooling of the lamp and recir- 


culate air for maximum radiation of heat. 


r flow can strike the lamp at its design cool spot 
Disadvantages of directed air flow include (a 
the most effective system for lamps with varying 
lesign cool spots located in different areas cannot 
be achieved ; (b) luminaire design may require ex with partial ribs supporting a snap-in specular re 
usive modification to achieve a good flow path flector. The ballast is mounted in an external en 
, f . closure. This construction does not lend itself to 
Air Cooling vs. the use of a fan for general air circulation since it 
Conduction and Refrigeration could only be located within the optical system. It 

Conduction and refrigeration methods would does, however, lend itself to creating a controlled 


ormally require physical contact between the lamp flow path of air and the extra-high-output lamp, 
bulb wall and the cool device. Good thermal con which is designed with the cool spot at the base of 
tact is difficult to achieve and for experimental the lamp, is ideal for localized cooling at the end of 


the lamp. The location of the blower and the flow 


irposes thermal conducting greases were used at 
path are shown in Fig. 4. No outside air was intro 


e contact points. The practical problem of lamp 
duced into the luminaire in the experimental work 


replacement, tolerance of lamps and maintenance 
the thermal junction are not easily solved. All reported; merely controlled circulation through the 


are heat transfer systems and luminaire was utilized. 


systemes discussed 
work best under conditions where the lamp requires The luminaire construction also lends itself well 
he least cooling and have their least efficieney un to experimental work with a thermo-electric ele 


der conditions where the lamp needs maximun ment with its ‘‘eold’’ end attached to a short probe 
oling. It becomes difficult io varv the amount of contacting the lamp and its **hot’’ end connected 
ooling depending on the atmospheric ambient tem by means of cooper rods to small radiators outside 


the luminaire. This construction is shown in Fig 


rature with a conducting system, and somewhat 
When a proper d-c source is applied to the 


liffieult with refrigeration techniques 
Conducting and refrigeration methods provid 
r little or no reduction in overall ambient tem 
ature inside the luminaire and in the work don 


the author some evidence has been found that 


‘ 


ermanent phosphor deterioration occurs rapidly if 

operated at excessively high ambient tem 

eratures. Exploration of this will be continued as 

data at present ) not warrant drawing defi 
onclusions 

future lamp development 

problem or make more prac 

therma ynits for better results with this 


ooling 


Performance Results with 
Various Localized Cooling Means 


The , e hosen for ¢ erime or 1S - e re . : . 
The luminait 1osen for experimental work 1} Figure 5. View of thermo-electric refrigeration element 


wn ) d consists of a Fiberglas housing to provide small cool spot on end of lamp envelope. 
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Figure 6. Relative light output of luminaire with both 
directed air cooling and thermo-electric refrigeration 


cooling energized and de-energized. 


thermo-electric element, a small area of the lamp 
can be cooled quite adequately. 

The shift in maximum light output point with 
the blower on and off and witb the thermo-electric 
juncton energized and de-energized is shown in 
Fig. 6 
mum light output can be forced to occur at rela 


It is obvious that with either method maxi 


tively high ambient temperatures outside the lumi 
naire and that, as the outside ambient temperature 
falls, it becomes necessary to de-energize the cool 
ing means to maintain maximum light output. It is 
evident that the thermo-electric elements, even 
when de-energized, provided sufficient cooling by 


conduction to shift the de-energized curve measur 


ably higher than the curve for lamps operating 


with blower de-energized 
Table I] 


average bulb-wall temperature, relative 


indicates the cool spot temperature, 


light out 
and bal 


last input power under the three important condi 


put at 77F (ambient outside luminaire 
tions. It should be pointed out that the air flow 
path of the localized cooling reduces average bulb 
wall temperature significantly. It should also be 
noted that excessive cool-spot temperature in addi 
tion to reducing light output, also rather drastically 


reduces ballast input power 


TABLE If — Lamp Characteristics for Various Cooling 
Means. Ambient Outside Luminaire—77F 


Avg. Bulb 

Wall Tem- Relative 
perature Light 
Dearees F Output 


Ballast 
Input Power 
Watts 


Cool Spot 
Temperature 
Denrees F 


Cooling 
Method 


None 136 

Refrigerated 160 189 00% 145 
Spot 

Directed 106 124 


Air Flow 


155 36. 263 
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Figure 7. Relative light output of luminaire equipped 
with modified directed air cooling and thermostate con- 


trol to switch blower motor on and off. 


For practical reasons, development work was con 
tinued on the basis of a directed air flow system. In 
order to eliminate the drop in light output at the 
cross-over points on Fig. 6 and to make the con 
structon more practical, baffles rather than ducts 
were used to direct the blower output to the end of 
each lamp. A thermostat located to sense housing 
temperature was used to control the blower motor 
The relationship of luminaire output to outside 
ambient temperature for such a production lumi- 
naire is shown in Fig. 7. This results in a somewhat 
lower output at 77F than in the experimental lu 
minaire which is felt proper since all test data was 
taken with approximately one-mile-per hour air 
irculation and outdoor air currents usually are 
greater. This results in a shifting of the entire 
‘urve towards the higher temperature end by im- 


proving convection cooling of the housing. 


Conclusions 
It is the author’s opinion that the following gen 
eral conclusions can be drawn: 

1) Fluorescent lamps, in particular those oper 
ating at 1500 ma, produce extremely poor light out 
put when operated in an enclosed luminaire with 
outside ambient temperature above 50F. 

2) Personnel evaluating outdoor fluorescent lu- 
minaires must be certain that the conditions of test 
are correctly and adequately known since the TES 
Recommended Photometric Test Procedures reflects 
reduced lamp output in terms of reduced luminaire 
effic ency 
3) Maintenance of a cool spot on the lamp by 
any of several means appreciably increases light 


output at elevated ambient temperatures. 
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$) The 
ng the lamp, or 


selection of a particular method of cool 
a spot thereon, is a function of the 
desired results and practical consideration in each 
aesign situation 

>) It appears that conducting or refrigeration 
hniques lampholder design 


require lamp and 


hanges to permit practical usage 
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the are that is intercepted by the cool spot 


in the 


and | 
using lamp cooling is approximately 65 per 
i7F. 


loaded four-lamp type fluorescent luminaire which operates 


notice that the light output of the combination not 


cent of opti 


mum at This ean be compared with a more heavily 


at higher temperature rise resulting in light output as low 
77F (still air). If the 


fluorescent 


1s O3 per cent of optimum at 
loaded 
it near optimum light output by spot cooling, then it can 


that the 


lamps 


in a heavily luminaire are maintained 


be seen room temperature light output of such a 
double. By 


light output of such a luminaire 


iuminaire will be almost proper control of the 


cooling scheme, the can be 


made to be almost constant through a very wide range of 


imbient temperatures. Two very significant benefits would 


be gained in such a luminaire: 
: The 


much greater; 


useful light output of such a luminaire will be 


luminaires will be required to 


The 


reduction in the number of mounting struc 


thus, fewer 


vccomplish a given lighting job. economic savings, 


considering the 


tures, justifies the cost of equipping the luminaires with 


controlled spot cooling devices 
such luminaires will be 


b) Application of simplified and 
PI I 


be more precise because the light output is not dependent 
on ambient temperature and wind 
We have 


general tine ind I 


been conducting experiments along the 


im happy to find many areas of agre« 


ment with the author’s findings, although there are a few 


ireas where we are at variance. I will discuss some of our 


findings as they refer to the author’s paper 


and Location of Cool Spot 


rhe author states that the time required for the 


of the size of the cool 


iamp 


stabilization is a function 


1. Our findings tend to indicate that the time re 


for the lamp to stabilize is primarily a function of 


time required for the mereury vapor to migrate from 


irious locations within the lamp to the cool spot Th 


ocation of the coo will have a larger 


effect on the 


spot presumably 


stabilization than the size of 


d that if 


time to reach 


spot notices a lamp has previously been 


located at a distance from 


il coo! spots, 


irtinicial ool spot, then there is a very considerable 


required for the mercury vapor to migrate to the new 


long as four to six hours are 


Times as 


spot area 


il for this 


Before the lamp has stabilized, the lamp bulb wall bright 


ness is highest near the ind this condition remains 


cool spot 


rly stable unti ill the excess drifts to 


mereury 
When 
rapidly, the 


finally 


ind condenses out at the cool spot. this oceurs, the 


brightness becomes uniform very total light 
. 5 


and the watts input to the lamp all in 


inges oceur within a matter of minutes and 


yuite tacular to watch 


spec 


When only one cool spot per lamp is used, then the 


stabilization time is minimum if that spot is located at the 


enter of the lamp, as the mereury ions then have the least 


stance to migrate. 
An artificial cool spot performs satisfactorily at any 
eathodes We 


small as 


still 


int on the near the hot 
found 


of the 


lamp except lave 


that this cool spot can be as 15 per cent 


surface rea of the lamp and perform satis 


factorilvy 
maintain the 


The amount of heat energy required to 


proper cool spot temperature is a function of the size of the 
The energy pumped consists of radiant heat from 


ool spot 


area plus heat 


of condensation of the mereury. There will also be a certain 


umount of heat picked up from the higher temperature air 


lamp chamber. Intercepted radiant heat from the 
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Comparative performance of fluorescent 


50 


A. lu- 
minaire with and without lamp cooling. Measured out- 
4—Reference 
B—General 
C—Spot 


Figure 


door operation, Luminaire luminaire 


circula- 


of 


without lamp cooling. Luminaire 
of 


lamps with thermo-electric heat pumps. 


tion internal air. Luminaire cooling 


is dependent the siz 


on 


of condensation is 


condition and 


Lippe 


for 1.5 ampere 


author deseribes 


This can provide som 


most fluorescent luminaires 


operate 


ambient air temperature that the my 


to their optimum temperature and very 


gain is possible In many cases, the 
tained by general air circulation is 


possible hv spot 


cooln 


Dire ee fream 
coolin 


rhis 


air 


scheme can provide optimum 


however 
higher 


1O00F required for spot e 


required is not great; 


luminaire is generally at a much 


the approximately 


used for cooling. However, this 


air can be 
will ent 


the 


filtered: otherwise sufficient dirt 


this means to seriously contaminate 
The 
of a heat 


the 


reduce light output internal air 


exe hange I 
of ade 


an adequate 


cooled by means 


this svstem are problems 
air or obtaining 


the 


outside 


diffieult to control cooling rate t " ! proper 


thermal lag uulb wal 
off on 


several 


spot temperature as the 


that the 


If the on 


is so eontrol for blower would 
he off 
is not fast enough, the light output swings through a rat! 


to ible flicker 


low a simple 


operating every seconds contro 


r 
‘ 


wide range, sufficient result in a notice 


Cooling by Conduction 


The author tends to dismiss the feasibility of cooling by 
is true that it ¢ 
this method. Many 


structed that the distances from the lamp to the outer hous 


conduction, It an be difficult to control th 


cooling rate by luminaires are so con 


ing are too great to allow practical conduction of heat from 
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Localiz 


1 lamp cool spot to the outside by a metal conducting bridge. 


rhere 


than 


are other methods of conducting heat over a distance 


the however, and there is 
field. One 
The 


thermal 


of a metallic bridge, 


this 


by use 


considerable in example 


of 


room for ingenuity 


a liquid-filled system. author men 


of 


would be the use 


obtaining good contact with 


He stated 


rimentally 


tions the difficulty 


the 


conducting 


lamp bulb wall. that he has used thermally 


greases expe I see no objection to 


use in practice. 


such 


Refrige 
Modern 


ration System 


of the thermo-electric heat 


ractical method for achieving spot 


developments pump 
made this a 
The 
the 


have very p 


coo principle employed in thermo-electric heat 
Peltier effect in 
of 
heat in 


The 


efficiency 


ing 


pumps is which direct current flowing 


thro junction two dissimilar metals gives rise to 


the 


ol 
ign 


e absorption of one junction and liberation 


concept has been known for many 
the 
In 
the 


’ heat in the other 


However, the was rather low until 


cent new semi-conducting materials. 


lectrie heat 


deve lopme nts of 


ir work wi the thermo-« pump we mount 


luminaire as it is often 


the 


f within the not feasible 


hot 


TTA) 


the junctions directly to outside air due 


outer wall 
that 


the 


the 


irge distance between 


lamps and the 


iminaire I note that author has found 


ambient 


the 


xeessive lamp cool by conduction at low 


due 
thus 


ing 


ures to the hot junctions to out 


exposing 


ind the cold temperature performance of such 


ire 18 


degraded 


thermo-electric heat pump equipped with cool 


the hot junctions for cooling by internal lumin 
Control is 
eold 
proper 
that 


heat 


cold junctions contact the lamps. 


ittached one of the 
the old 


means of <« i ie d-e 


a thermostat to 


whiel the 


Dv 


maintains junction at 


power source 


operating po f thermo-electri« 


fluorescent lamps oper 


ool spot ten much higher or lower 
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Figure B. Comparative performance of fluorescent lu- 
minaires with and without lamp cooling. Measured out- 
door performance night of June 27, 1959. Ambient 
temperature 81F to 87F; wind velocity 7 to 8 mph. 
Luminaire A—Reference luminaire without lamp cool- 
ing. 4; 
Luminaire C—Spot cooling of lamps with thermo-elec- 


Luminaire B neral circulation of internal air. 


tric heat pump. 
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than optimun d to the decrease in efficiency of light Mr. Hardy rightly indicated that the problem is more ex 
generation and a vi significant reduction in wattage con tensive than merely providing a cool spot on the lamp of 
sumed by the lamy The wattage variation is considerabk optimum temperature; it must also include means of insur 
ind in a high ambient temperature condition the lamps may ing that other points on the lamp do not exceed other tem 
be consuming only two-thirds to three-quarters of their perature limit eriteria. In the basic paper, it is pointed 
rated watts. Cooling of a spot on the lamp to optimum out that the lumen maintenance will be adversely affected 
temperature brings this wattage up to rated. if the phosphor temperature is excessive. Thus, it is not 

The function of controlling the temperature of a cool practical to limit the cooling to one small area and com 
spot on the lamp bulb wall can be compared to grid control pletely negleet the other temperature limitations of the lamp 
f a vacuum tube \ very small amount of thermal energy construction 
ipplied to the la ) wall can change the energy con Mr. Van Dusen, Jr. apparently disagrees with my co: 
sumed by the ) ich greater factor and will clusions in regard to the practical problem of utilizing, 
change the lig ) u in even greater amount. conducting, or refrigeration techniques in which a ‘‘ cold 

Artificial spot cooling may make it possible to develop element must contact the lamp. It is my contention that 
higher loaded lamps. Presently, one major limitation to three practical problems exist relative to such a technique 
increasing current loading on fluoresce lamps is a diffi a Maintenance of a good thermal junction betwee 
culty in maintaining satisfactory natural cooling. Artificial ly and metal Use of a thermally conducting greas 
ooling may ‘ nitation cull be a maintenance problem 

The cold element must be so mounted as to proper!s 
M I KECK " tive omments of both Mr contact both T-12 and T-17 lamps since such lamps ar 
Hardy and Mr , ‘ ippreciated and serve electrically interchangeable in the 1500-ma_ type 
to bring out port ‘ d to this subject ‘ Additional cooling must be provided to counteract 
the other temperature problems, as outlined by Mr. Hard 


Author ind myself 


Errata—General Secretary's Report 


An oversight resulted in the omission of a report of the 
1958-59 activities of the Industrial Lighting Committee 
from the General Necre lary’s Ri port, published in the 
December, 1959 issue of ILLUMINATING ENGINEERING 
page 78; The following is a summary of the commit 


tee’s work. reported hy L. G. Parks. Chairman 


The committee consi f ten members including -onsisted primarily of initiating revision of the 
the chairmat addition, there are seven subeom American Standard Practice for Industrial Light 
mittees. F if these subcommittees are, at pres ing. A joint meeting was held with the American 
ent, acti irking on a revision of the Recom Standard Association A-11 Sectional Committee or 
mended actice of Industrial Lighting in five dif Industrial Lighting. At this meeting the Industrial 
ferent manul gy indi ‘'s. One subcommit Lighting Committee outlined the planned revision 
tee is working on a revision of the American Stand together with the background developments whic! 
ard Practice for Industrial Lighting; the remain- necessitate the proposed revision. A subcommittee, 
ing subcommittee i tive at present. The six under the chairmanship of D. J. O'Neill, was 
industry subcommittees cover aircraft manufactur formed to write this revision 
ing, clothing, graphic arts, outdoor productive In addition, the work of the Clothing Industry 
areas, electronics and woodworking Subcommittee was completed and is awaiting for- 


The committee’s activity during the past year mal approval by the main committee 
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Practical Guide to Colorimetry 


FOREWORD 


The color of light sources and the 
color rendering of the light sources are 
becoming increasingly important in de 
signing today’s luminous environments 
This Guide, which has been under de 
velopment tor over two years, has been 
prepared to aid in that direction, 
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1. Scope 


evaluating the color pel 


(a) In 


ol lamps, there are 


{ 


formance two im 


portant Lactors to be considered; name 


lv, color rendition (non-improved-color 


mereury lamps cause the human con 


plexion to appear greenish), and color 


appearance (a daylight fluorescent 


lamp appears blue by comparison wit! 


Approved by the Council of the I 
Society 


of the IES 


iminating 
1959 \ 


Engineering September 


Transaction 
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an incandescent lat Pp) 


Prepared by the Subcommittee on Practical Guide to 
Colorimetry of Light Sources of the Committee on 
Testing Procedures for Illumination Characteristics 

of the Illuminating Engineering Society 


Color rendi 


tion of a light source is the degree to 


which the perceived colors of objects 


lluminated by the souree contorm to 


same objects illuminated 


those of the 
source, tor specified 


The 


that the observer has normal 


by a reterenes 


viewing condition usual condi 
tions are 
olor vision, and is similarly adapted 
to the environment illuminated by each 
source in turn. There is, at present, no 
generally accepted method of evaluat 
ng this numerically; henee, 


property 
this guide 
IES Light 


work 


t will not be discussed in 
\ subcomn 


Sourees Committes 1s 


ittee of the 
present! 
ing on this problem 

(b) 


with apparent color of a 


Color appearance 


souret 


» an observer. Color appearance can 


be evaluated numerically; and is the 


subject of this guide. At present, the 


Barnes Colorimeter is in verv eommon 


use, and is the principle instrument 


deseribed in this guide 


2. Color Temperature 


(a) Ineandes« ent filament lan ps 
ve off light as a result of the ten pe! 


iture at which the filament is operated 


The color appearance 0 such lamp 


a function of the ten perature of the 
llustrated by 


heated 


This ean be 


filar ent 


considering a piece ol metal 
through inereased te 


off light 


er temperatures, to 


peratures, giving 


ranging from dull red at low 

white as it 
light es 
caping from a small hole in a heated 
blackbody radiator de 
the temperature of the 


light 


hecomes hotter. The eolor of 


enclosure or 
pends only on 


enclosure, and for sourees ap 


proximating such radiators, the colo 
of the light is best deseribed by giving 
the absolute temperature of the cor 
blackbody This 


ealled color temperature, 


responding emitter. 
temperature, 


usually is expressed in degrees Kelvin 
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(b) Researches have shown that in 
the case of incandescent filament lamps 
not only the color appearance but the 
distribution of energy in the spectrum 
is determined by the color temperature 
at which the filament is operated. Thus, 
serves fully to describe 


this number 


the color and the energy distribution 


of the 
(ce) 


lamps 


incandescent source 
Electrie discharge lamps and 
phos 


depending on activated 


phors as their light source are not de 


pendent on temperature for their radi 
ation characteristies. Other means then 
must be found in order to express their 
color appearance numerically. See £ee- 


tion 4 


3. Colorimetry 


is well-known that if an ob 


(a) It 
with vision is to match 


light to an 


server normal 


a spot of variable colored 
adjacent spot of fixed color, it will be 
necessary to adjust three independent 
controls. A obtained by 


three 


match 


than 


color 
adjustment of less com 
ponents is pure aceident 

(b) This illustrates that normal col 
or vision is tri-dimensional and points 


to a basic law known as Grassman’s 


Law which may be stated as follows: 
“Tf a light composed of known amounts 
of three components (called primaries) 

equivalent in color to an unknown 
light, the three known components may 
for the un 


be used as a specification 


known light.”” These amounts are called 


tristimulus values of the color 
1. The Evaluation of Color in 


Terms of Color Vision 


(a) The curve showing the bright 
ness response of the human eye to light 
of various wavelengths is the familiar 
spectral luminous efficiency curve. This 
shows the relative eve 


light 


sensitivity to 
at wavelengths within the visible 
The discrimination of color is. 


range 
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Figure 
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vE 


‘ 
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Section of 


1931 C.LE. 


Chromaticity Diagram. 


5. Color Temperature Designa- 
tion and Chromaticity 
Coordinates 


In certain cases, a 


ated 


7 Hore 


blackbody 
the 
is plotted ; 


radiation, depending ] on 


tel perature of the souree, 


henee, an ind values which plot 


directly on line in be designated 


by ten Kelvin. If 


perature degrees 
ior a 


bla kbody 


perature 


the plot of ind w souree 


close to the 


lor tet 


ogether with an additional 


show the departure fro 


blackbody temperature. This addition 


al number is in units of the minimun 


MPCD)! 


unde I 


pe reeptible color difference 


observable by the human eve 
the 
his 


plus (+) if 


most sensitive conditions 


MPCD figure 
the 


viewing 
Is preceded by a 


shift is toward the 


vreen side ot the locus, and a minus 


) if toward the purple side These 


data mi be ealeulated or read 
Fig 


evaluation is 


trom 
il expanded chart 1 shows such 


a chart 


Sueh strictly 
black 


temperature ol 


valid only fer colors close to the 


which is far 


body line color 


souree removed trom the 


blackbody line is almost meaningless 


and very difficult to estimate. Limits 


; 


acceptanet 0 eolor souree ean 


Mac Ad: I 


eal ulatin 4 


he deseribed in 
The 


ellipses 


terms ol 
ellipses ethod ot 


these was desernbed inthe 


6. Spectroradiometry 


(a) rhe 


evaluating 


fundamental method 
the color of a light source 
is to determine its spectral radiance,” 


ht these di: 
iecepted ial 


then welg ta according to the 


The first irate eval 


part, nee 


spectral radiance, Ss more 


lish 


lem 18 Si ilar to that of spectrop! oto! 


senbed than accor prod 


of reflecting or transmitting ma 


, but there ) important dit 


ference, namely, ratios of re 


flected-to-ineident or transmitted-to-in 


eident light eannot be utilized as 
Spectroradio 


both the 


the 


easured paral eter, 


etry requires that spectral 


transmittance of the monochromator, 


nad the sensitivity of the de 
known, or that the 


radiance ot an 


spectral 


tector he 


sper tral 


unk: own source he ae 
termined relative to the spectral radi 


known 


radiator 


ance of a 
blackbody 
ing at a known color 

(b) The 


tometry and 


souree, such as a 
or lamp) operat 
temperature 
problems of spectrop! 
spectroradiometry — are 
similar since in each ease the ideal of 
maximum spectral purity and the prac 
tical consideration of 
the 


the 


providing suffi 


ecient energy at exit slit must be 


balanced, so that detecting system 


will have adequate sensitivity. Opera 
tion with wider slits than desired may 
the 


detector for 


be necessary in order to satisfy 


energy requirements ol the 


minimum aeceptable sensitivity. In 


spectrophotometry, the souree intensity 
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may be increased in order to obtain 


more energy at the detector for a given 


slit width or to permit reduction of 


ng the sensitivity ol 


slits without reduc 


the detector In spectroradiometry, 


however, measurements are usually re 


quired on a ven bright 


sources 


ness lun Inanee) In * CASCS spec 


troradiometry of very brightness 


sources is desired. Because the photo 


receptor must be permitted a time inte 


gral of radiant flux order to main 


tain sensitivity, stro sources can be 


easured rapidly, ? ak sources 


will require a longer neasure 


ent, 
(ce) 


been standardized to the 


Spectroradio etry nas neve! 


extent of 


spe 


trophot metry heeause ot the wide 


variety of sizes, shapes, nd intensities 


rf which data vy be re 


Neither has any 


design so far met wit] 


Sourees Tor 


quired instrument 


universal Ac 


ceptanet Most speetror idiometers in 


use today have been des ind built 


yned 
to meet particular research or produe 


tion requirements. Published informa 


tion on the design or construction of 


particular instruments is ineluded in 
the annotated hbiblio 


with the n 


graphy, together 


aterial pertaining to the 
analysis of the results of spectral rad 
ance data, particularly the 


the 


pr ihlem of 


evaluating contribution of 


color 
line speetra in the presence of continu 


ous spectra 


7. Barnes Photoelectric 


Colorimeter 
(a) The Barnes t 


commonly 


colorimeter,’ 
used in color measurement 
of fluorescent lan produces electri 


cal responses to lig if various wave 


lengths which are roportional to the 


values « XY. Y. and Z It 


usually consists of an assembly of ec Ils, 


theoretical 


filters, and diaphrag: s shielded by a 
box-like filtered cells 


and diaphragms are the 


enclosure. The 
mounted in 
enclosure, approximately twenty inches 
from its viewing aperture. The ape 
ture should be such that the cells view 
the full the 


lamp under test, and about ten inches 


diameter of fluorescent 
of its center section. The distanee fron 
the plane of the aperture to the center 
line of the lamp is of the order of two 
The } 
be measured with one filtered cell each, 
but the X three 
cells the 


inches, and Z components ean 


com pone nt requires 


such mn parallel to measure 
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- 
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| 


ro oe os 


eo ee 
SO 


Figure 2. 


output 

hye read 
eurrent balan 
(b) Extrane: 
iuded Iro t! 
readily detected 

»p under test 
cell output. The 


fir 
itl 


ASA Referer 
ial single-lamp ted 
ASA 


; 


ballast 


within close limits of the 


or the tvpe lamp under tes 
7.1—Adjustment— (a) The ex 
cells 


eter required to make the in 


posed areas on the various 
colorin 
strument approximately direct-reading 
cannot be ealeulated with the required 
preeision sinee the spectral sensitivities 
ordinarily 


of cell-filter eombinations 


ire determined at onlv eight 
lengths. After re 


colorimeter box, it is easy to adjust the 


wave 


moving the top ot the 


diaphragms step by step until the cor 


rect chromaticity co-ordinates are ob 


tained on a particular color standard 


The 


warmed up at least 12 minutes, and the 


lamp color standard lamp is 
line voltage is held constant throughout 
\ d ‘ 


between the 


this 


the adjustments milliammeter is 
terminals 


the 


nserted pro 


vided for purpose on current 


balance, o1 with the auxiliary 


The 


held to an arbitrary 


In series 


hatter instrument current is 


fixed value. Thus, 


adjustments are made in terms of arbi 


trarv instrument readings rather than 


adjusting the current in the main cir 
cuit of the current balance so that the 
dials indieate chromaticity co-ordinates 
the adjustment 


directly during 
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Barnes type colorimeter. 


cell with 
adjusted first 


10-watt 


(b) The diaphragm on the 
the “D” filter 
For this 
daylight fluorescent lamp is used. It 


located at 


must be 
purpose, a 20-watt o1 
should be the standard dis 
frou lined up so 
the 


data 


the cells, and 


its axis intersects the axis of 


lortmeter Spectral emittance 

lamp of this type show that the 
eurrent from the cell with the “D” fil 
ter should be 1842 per cent of the total 
cells with “A” 


accomplish this adjustment, 


eurrent from the two 
filters. To 
the “D” filter is 
ack paper, the 
rrent balance set on the X 


i” filtered cells) 


covered with a piece 


selector switch of 
posi 
tion mes r the “ 
and the reading at the balance position 
Then the black 
moved, and the diaphragm on the “D” 
filtered cell 
reading 1.185 multiplied by the reading 
‘A”’ filter 


recorded paper is re 


adjusted until a current 


with the above Is obtained 


(ec) For 
is not necessary to use a color standard 
dayli 
substitute 


the other adjustments, it 


rht fluorescent lamp. (ine 


may 


any white color standard 
fluorescent lamp. The lamp is given an 
reading 


the 


adequate warm-up and an X 


is taken. Then, if x, y, and z are 
chromaticity co-ordinates of the source, 
“RB” filter is 
reading equal 


the X 


the diaphragm 


the diaphragm under the 
adjusted to make the } 

(y/ar) reading. 
under the 
“C” filter is adjusted to make the “Z” 


r) multiplied by the 


multiplied by 


Similarly, 

reading equal ( 

XY reading. 
(d) If it 


eurrent 


1s im possible to obtain 
the 


enough from one ol cells 


to fulfill the condition outlined above, 
even with the diaphragm removed from 
the cell, a diaphragm should be placed 
under one of the “A” filters. In this 
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the adjustment wuld be made in 


case, 
the reading on the cell which 
This reading is 
taken first. If, for example, it is the Z 
under the “B 


reading 


terms ol 
needs no diaphragn 
reading, the diaphragm 
filter is adjusted to make the } 
equal (y/z) multiplied by the Z read 
ing. Next, black paper is put over the 
Then 


has been place d 


idjusted 


cell which is under the “D” filter 
the diaphragm whicl 
under one of the i” filters is 
to make the X reading equal .81 multi 
plied by the Z 


paper Is 


mult plied by 
Now the black 
and the chapl rag 


reading 
oved under 
D” filter is adjusted to make the 
reading equal ’ 
Z reading 

(e) To make the chror 
both davylig 


than 


atieity 


ordinate corres tions tor 


ind white lamps small, rathet 


having them zero for a particular white 


Pp, preliminary ustments of the 


diaphragm should ma ) 1 lamp 
f one chromatic readings 
taken on one 


The effects 


ieity 


the ex posed 
idvanee by 
chromaticity 
tion, then d 
value by thei 
orrected eo 
Thus, one 

usti 

these 


earetTul 


») 


—General Suggestions — (a) 


ne voltage hould tintained 
within ve 
readings 


n volt; 


f 


connected 

output 
output of the 
photor etrve 
precautior suc 
icteristies, 
stability, 
erved 


(b) 


ete! eould 


ibsolute values o 


and Z, no corrections of the readings 
would be necessary, but such accurate 
adjustment is not practical. Fluores 
cent lat ps tentatively standardized for 
; values based on visual assign 


National 


available 


and 
nents by the Bureau of 


Standards are These stand 


should be read on the 


irdized lamy s 


colorimetet The difference between 


the assigned values of + and y and the 
colorimeter reading should be applied 
to the readings of the unknown lamps 
as corrections. 


(c) All cell, bridge, 


kept very 


and switch con 
nections should be clean and 
tight, and the 


dirt 


filters and cell windows 


tree tron 


7.3—Limitations of Barnes Col- 
fact that 


‘ 


orimeter—Because of the 


the photocell-filter combinations used 


the eolormeter only 


functions X, } 


the standard observer, and 


approxi ate 
and Z for 


because of 


the response 


practical limits in adjusting the col 


orimeter according to the procedure 


outlined above. there at certain basi 


limitations th ipplieation o the 
used 


orimetet Color standards are 


in order to establish corrections for 


each 


fluorescent imps im some ot the var 


restricted chromaticity range, ¢.¢., 


t vailable as standards 


for this purpose. However, a word of 


sution is necessary since it is possible 
to obtain fluorescent lamps having the 
same color appearance but appreciably 
different spectral energy distributions 


Corrections for the colorimeter ob 

olor standard ire applic 
ible only to other 1 io ete 
tely the same, spectral 


\ know edge of 


tl . therefore, 


or approx 
energy distributio 
neces 
with measure 
Unless such pre 
look 
ilike ma easure diffe: 
vhich measure alike may 


different in colo 


this re 


cnutions re taken. |: = whiel 


ippreciably 


found to ippear 


8. Color Matching by Visual 
Judgment 


evaluating the 


(a) The purpose of 


eolor ippearance ot | rnit sources 18 


usually to keep products possibly 


fluorescent lan ps) within limits so that 
look alike. It seen 


ask the opinion of qualified observers 


they = reasonable to 


and abide by their findings This pro 


eedure ean be used if the best methods 


ormmetry 


and the limitations of the methods are 


fully recognized. 


(b) The ability of observers to dis 
d ffer 


criminate between small color 


ences 18 by no means equal even uf 


eolor blind, or partially color blind, 


persons are excluded. Color matching 


experience is very helpful, but that 
experience should be accumulated upon 
differences 


assurance that 


a basis of known color 


There should he some 


the color judgment is correct, particu 
larly in the observer's learning period 
The “Color Aptitude Test,” prepared 
Color Couneil, 


by the Inter-Society 


seems to offer considerable promise in 


’ 


selecting individuals with innate abil 
differences 


\ 


to distinguish small color 
This test involves matehing color chips 


The American 


Optical color test is useful in excluding 


and rating the results. 


color-defeetive observers 
(c) The technique of matching light 
some eons d 


sourees by eve deserves 


eration. Lamps to be compared should 
be adjacent to each other, and neither 
the standard nor sample should be the 
should be 


that 1s, there 


side ot 


lamp; 


those being 


lar ps at ench 
judged. These outside lan ps should be 


similar in eolor to those being judges 


All lamps involved should have about 
haeckgro ind 


judgment he 


the same brichtness The 


mav affect the observer's 


cause of the color of the reflected light 
It should he n 


The center portion ot the 


+t 


nselective and of 
finish 
used for color tdement 
should 


unknown 


is usually 
standa 


least 


observer inspect the 


from at 


and the 
and at 


eraZzing 


directions, 


(d) The ability of 
detect small 


the observer 
differences 


but to determine the difference of hue, 


only to eolor 


For example, if 
then 


mav he n portant 


sample is somewhat bluer 


¢ 


standard, the addition of red 
sample may he indicate d. nan | i sk ’ a 


observer ean frequently judge the per 


centage of red that should be added 


(e) 


colorimeter data, ean be very 


Observations, combined with 
useful it 
the limitations of both are well unde 
stood. It is perfectly possible lor two 
light sourees of different spectral c 

positions to have exaetly the same ap 
pearance to the normal observer. Such 


ealled 


metameric 


stimuli are metamers and are 


said to form a pair. Such 


a pair may be a satisfactory match 


even though the measured data may 


not appear to be similar 
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Reprints — Practical Guide to Colorimetry 


This report will be reprinted in booklet form. Orders should be placed now for delivery 
when available. Single copies—25 cents; quantity prices will be supplied on request 
Send orders to: 
Publications Office 
Illuminating Engineering Socie 
1860 Broadway 


New York 23, N. Y 
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Division of Midwestern Region 
To be Proposed to Council 


At the local activities meeting of th: 
Midwestern Region of IES, at the 
marck Hotel in Chieago, Deeember 4, 1959, 

unanimous vote was recorded on the 
motion to request Council to approve the 
division of the present Midwestern Region 
into two groups. 

Several plans for the geographic di 
vision of the Region have been submitted 
by a Task Committee, appointed in No 
vember 1957, but essentially, the recom 
mendations involve Upper and Lower 
Midwest Regions, with the two new groups 
to serve alternats ly as hosts to the annual 
regional conferenes 

A request by the Iowa Section to split 
into two groups was also approved by the 
regional activities meeting. This proposal 
will be submitted for future Council 
consideration. 

A total of 33 officers and committe: 
chairmen from eight of the Region’s 
twelve Sections and Chapters attended 


the meeting 


NEMA Reports Organization of 
Insulating Materials Division 

The first of eight industry groups to 
be formed within the National Electrical 
Manufacturers Association, in accordanes 
with the newly-approved NEMA organi 
zational plan, is the Insulating Materials 
Division. Members of the Division’s 
Board of Directors represent Sections 


composed of manufacturers of electrica 


glass insulation, laminated products, 
manufacturered electrical mica, varnished 
fabrie and paper, varnished tubing and 
vuleanized fiber 

E. R. Perry, president of National Vul 
eanized Fibre Co., was elected Chairman 
of the Division’s Board of Directors. In 
being elected to this post, Mr. Perry also 
hecomes a vice-president of NEMA and 
a member of the Officers Committe+ 
D. J. O’Conor, Jr., Formica Corp. and 
R. L. Westbee, Irvington Division, Minne 
sota Mining and Manufacturing Co., will! 
serve as vice-chairman and second vice 


chairman, respectively. 
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VIP’s participating in Midwestern Region local activities meeting in Chicago’s 
Bismarck Hotel were IES Managing Director, A. D. Hinckley (left) and Second 
Vice President, James R. Chambers (second from left). Shown here with 
Messrs. Hinckley and Chambers are, left to right: Midwestern Regional Vice 
President, Brooks Chassaing and four members of the host Chicago Section— 
Benjamin F,. Avery, Chairman; Eldon H. Witte, Secretary, Ernest H. Gallet, 
Vice Chairman and Joseph A. Schneller, former IES Director. 


IMPORTANT business transacted by the 33 Section and Chapter officers and 
committee chairmen at the Midwestern local activities meeting in Chicago, 
December 4, 1959, included the decision to request Council to approve division 
of the Region (with 12 Sections and Chapters, the Society’s largest) into two 


groups. For details, see news item, this page. 
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JOINT meeting of IES Southern California Section and American Society of 
Heating, Refrigerating and Air Conditioning Engineers, attended by 319, fea- 
tured panel on “Integration of Lighting and Air Conditioning in Buildings.” 
Panel, shown here, |. to r.: K. H, Neptune, architect, Edward Frumhoff, electrical 
engineer; Al Levine, mechanical engineer; Art Clark, City of Los Angeles; 
Sidney Hill, electrical contractor; Murray Quin, Day-Brite Lighting, Inc.; Frank 
Parks; Paul Lavigne, Owens-Corning Fiberglas Co.; Robert Lambert, air diffu- 
sion engineer and Southern California Section program chairman, J. S. Hamel. 


per cent of the offices studied: past 


painted walls are preferred by 77 per cent 
of the respondents 
[Twenty vears ago, the survey found 
ndeseent lighting was used in mos 


tices Today, 83 per cent of the NOMA 


projects 


industry 
ile offices a quipped with fluores 


ting 
Othe music ‘ s were found 
1974 offices, and it 


is sSuecessTu 


monotony in ill 


report is the informa 
National Office Management 
Standard N7.2, which allows 
per person 

is growing 

Sixt two per cent of th 

d reported that they 


Standard in alloeation of 


Empl . ‘ “ I l gi 
lighting and ventilation, 
fulness and attractiveness. The ineorm 
tion of the many physiological features 


modern offi 


Industrial Service Association 
Announces Change in Name 
The National Industrial Service Asso 
NISA), as of April 1, 1961, 
own, officially is the Electrical 


Associatior Im 


name was 


the men 


FRANK LEE, left, immediate Past 
Chairman of the Southern California 
Section, receives surprise gift from 
Section, presented by Vice Chairman, 
Edward Balogh. Presentation was made 
at joint meeting of Section and the 
American Society of Heating, Refriger- 
ating and Air Conditioning Engineers. 


tising and stationery supplies with the 
NISA name and emblem. 

NISA was founded in 1933 as the Na 
tional Industrial Electrical Service Asso 
ciation, but the word ‘‘ Electrieal’’ was 
subsequently dropped to attract member 
ship from the mechanical service indus 
tries. Although these companies have not 
been eligible for Association membership 
for many years, the word ‘‘ Electrical’’ 
was never restored. 

An inereasing demand from the mem 
bership for a more deseriptive name is 


responsible for the present change. 


British Exhibition to be Held 
At New York Coliseum 

The newest developments in British 
industry, technology, science and culture 
will be displayed in the New York Coli 
seum next June 10-16, 

The British Exhibition, sponsored by 
the Federation of British Industries with 
the backing and support of the British 
government, will feature both consumer 
and eapital goods, with the electrical and 
electronics industry expected to make one 
of the most extensive showings. A special 
display by the British government will 
indoubtedly be another highlight of the 


show. 


Nela Park, Site of 
Advanced Lighting Conference 

Men experienced in the lighting indus 
try gathered at the General Electric 
Lighting Institute, Nela Park, Cleveland 


for a five-day conference on advanced 


lighting techniques 


The program, which began on Janu 
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‘High Intensity Luminaire for Entryways, 


Walkways and Loading Areas 


A Totally 
New Concept 
In Controlled 
Exterior 
///umination 








Another first from Perfeclite! A modular shaped 
lighting fixture that completely outmodes the usual 
exterior bracket extending on a heavy arm from the wall 


Ultra-modern in design, the new Pharos gives an asymmetric light pattern 
provides high intensity illumination for wall areas... disperses a powerful 
outward distribution of light 90° from the wall as well. The heat-resistant 
glass refractor uses accurately calculated prisms on seven transmission sur 
faces incorporates a silvered glass reflector at the top which directs 
the light downward. 


Made of cast aluminum, gasketed and weatherproofed, the Pharos opens 
on concealed hinges for easy relamping, easy maintenance. It is rated at 
200 watts, utilizing a standard A-25-lamp 


For further information, mail the attached coupon today! 


THE PERFECLITE COMPANY 
1457 East 40th Street Cleveland 3, Ohio 
Please send me the Perfeclite Data Folder 59-C. 

NAME 

ADDRESS 

CITY 


Units are Underwriters’ Laboratories inc. approved 
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Jefferson’s new DeLOus ballast 
can’t drip compound-ever! 


Jefferson has definitely solved the messy prob- 
lem of ballast compound leakage—by replac- 
ing conventional compound with an entirely 
new thermo-setting material. It fills the entire 
case and permanently bonds case, core and coil 
into one solid unit. This dry, solid-fill material 
is so chemically and physically stable, it can- 
not combine or react with any other material 
it cannot soften or liquefy 
under any operating conditions—for the life 
of the ballast. The DRI-LOK is the only 


in the ballast 


ballast ever built that offers this positive 
protection against compound leakage. 

THE NEW DRI-LOK BALLAST iS 
ENGINEERED TO MEET NEWLY PROPOSED 
CBM HIGHER LIGHT OUTPUT STANDARDS 
The extreme stability and solidity of the DRI- 
LOK fill material assures that every DRI-LOK 
ballast will deliver uniform full rated light 
output, and be uniform in temperature and 
sound level, whether the installation contains 
2 or 200 ballasts! 


Write today for complete details and specifications. 


Jefferson DilelOGS 


Jefferson Electric Company 


New Blue FLUORESCENT BALLASTS 


Beliwood, Iilinois 
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Continued from page 10A 


iry 18, ineluded careful consideration of 
such topies as lighting for selling, light 
ing for offices and schools and the present 


and future status of industrial lighting. 


In addition, subjects of a more general 
nature were reported upon and discussed. 
The re was, for ‘ xample, nm session devoted 
to new and improved light sources. 
Attendants were encouraged to actively 
and toward 


participate in the program 


this end an afternoon was devoted to 


conferences on requested subjects 


Live Better Electrically Drops 
TV Advertising for Magazines 
The Live 


of the 


fetter Electrically program 


Edison Electrie Institute has an 


nounced the cancellation of its pr posed 


daytime network television and loeal spot 


'V advertising for 1960, in order to 


nerease concentration in national con 


sumer magazines. The change in adver 


tising schedule, involving almost $44 mil 


lion, was announced by George Ousler, 


Duquesne Light Co., Pittsburgh, chairman 


Live Better Electrically Police, 
Committee 
Reason for the cha 


to Mr 


Electrically adv 


Ousler, wi 
permit effeetive 
medi 


allocated TV fun 


r national 
nv full-eolor spreas 
supplementing 
originally scehedu 

The aim of the Live 
vivertising program 
ground oeal sellix 

Lighting, full housepows 
ippliances and Medallior 


ured during the vear 


National Wiring Bureau 
Launches Two New Periodicals 
Nation il 


rram of the 


Publication prog 


Wiring Bureau for 1960 ineludes the is 
periodicals, Wiring 


Idea D 


of two new 
Reporter ind Profit 


eat These replace the 


s nee 
Promotion 
Bureau's former 
public itions, idequate Wiring Re porte 


Housepower Idea Digest 
HW ring Idea I rchanae. 


ind Commercial 


Reporter will be 


Re porter 


Wiring Promotion 


similar to the former except 
an audience 
Idea Digest, 
electrical 


both 


1imed toward 


Profit 


that it will be 
industry leaders. 


to be edited specifically for 


eontractors, will contain ideas on 
residential and commercial wiring profit. 

Eight issues of each periodical will be 
sulk 


85 cents per year for the Re 


published each subscription 


year. 
eosts are 


porter, 40 cents per year for the Digest. 


Continued on page 16A 
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National Rural Elec 
Annual Meeting). 


Pebruary 22-25, 19¢c0 
tric Cooperative Association 


St. Louis, Mo 


National 
Hotel, 


Annual 
Warwick 


Pebruary 25-26, 1960 
Wiring Sales Conference, 
Philadelphia, Pa 

March 3-4, 1960—lIiluminating Engineering 
Research Institute 
tel Sheraton Park 


Research Symposium, Ho 


Washington, D 


March 6-9, Fifth National Electrica 


New " k City Coliseum 


utive Committee 
New 


March 10, 1960—Counci! Exe 
Meeting, Illuminating Engineering Society 
York, N. ¥ 

March 23-26, 1960—Tenth Electrical Indus 
weition, Shrine Ex 
Calif 


try SI vy and Lighting FExy 


position Hall, Les Angeles 


Research Insti 


er-Hilton Hotel, 


April 5-7, 1960—lI'u ng 
tute, Spring Conferences, Sta 


New York, N. ¥ 


April 11-12, 1960—Inte:-Society Color Coun 
il, Philadelphia Museu Co f Art, Phila 
lelphia, Pa 

April 20, 1960—Counci!l Executive Committee 
Meeting Illuminating Engineering 
Memphis, Tenn 

April 21-22, 1960— South 


Regional Conference, [ES 


Society, 


Central—South 
eastern Hotel Pea 


hody, Memphis, Tenn 
April 25-26, 1960—Southwestern Regional 
Conference, IFS, Robert Driscoll Hotel, Cor 
pus Christi, Texas 

April 28-29, 1960—Inter-Mountain 


ference, IES, Mountain 


Regiona 
Shadows Resort 


Scottsdale Ariz 


ciation of Ele 


May 1-5, 1960—National Ass 
tril ' 


‘ his itors lallas Texas 


May 4-5, 1960—Sonth Pacific Coast Regional 
Conference IES, Ambassa Hotel, Los 
Angeles Calif 

Regional 


Hotel, 


May 9-10, 1960—P Northwest 
Conference, IES, Benjamin Franklin 
Seattle. Was 


10-12, 1960—<American Institute of 
Engineers 


Sherator 


May 
I trical 
Conference ) 


Neher 
Ne 


Farm Electrificatior 


Fontenell Hotel, Omaha, 


May 12-13, 1960—Midwestern Regional! Con 
ference, IES, Sheraton Martin Hotel, Sioux 


City, Ta 


Regional 
Cleveland, 


Lakes 
Carter, 


1960—Great 
Hotel 


May 16-17, 
Conference, IES 


Vhio 


May 23-26, 1960—Design Fncinerrine Show, 
Coliseun New York, N. Y¥ 
June 8-9, 1960—Northeastern Reg 1 Con 


Wentworth-l.y-the-Sea l’o ta 


ference, IES 


mouth, N. H 


Indus 


June 10-26, 1960— British Exhibition 
tr York 


vy. Technology, Science, Culture), New 
City Coliseum, New York, N. ¥ 


June 12-15, 1960—American Society of Heat 
ing, Refrigerating and Air Conditioning Engi 
neers, Annual Meeting, Vancouver, B. ¢ 

n Regional Confer 


Halifax, N. S 


June 13-14, 1960—Cuanad 


ence, IES, Nova Scotian Hotel 


June 16, 1960—Council Meeting, Illuminating 
York, N. ¥ Mem 


tings of Council as 


Engineering Society, Ne 
bers are free to attend mee 


guests 


Institute of 
Meeting, 


1930— American 


General 


August 8-12, 
Engineers, Pacific 
Calif. 


Electrica 


San Diego 


1960—Production Engi 


Pier, Chicago, Ill 


iz 


6-16, 
Navy 


September 


neering Show, 
September 11-16, 1960—I!!uminating Engi 


National Technical Confer 
ttsburgh, Pa 


neering Society 
ence, Penn-Sheraton Hotel, P 


September 28-30, 1960—Cuinadian Electrica) 
Association Sheraton-Brock 


Ont. 


Manufacturers 


Hotel, Niagara Falls, 


Institute of 
Meeting, 


October 9-14, 1960—American 
Electrica Engineers, Fall General 


Chicago, I 
23-27, 1960—Nationa Electrical 
Association, Las Vegas, Nevada 


October 


Contractors 


Electrical 
Meeting) 


1960—National 
rtion Annual 
Atlantic City, N. J 


November 14-18, 
Manufacturers 
Hotel 


Associ 


November 27-December 2, 1960—American 
Mechanical Annual 
r-Hilton Hotel, New York, N. Y 


Society f Engineers 


Meeting. Statle 
Building 
Coli- 


lustria 


December 12-15, 1960——I: 
Exposition & Congress, New 


seum, New York, N. Y 


January 24-27, 1961 
Engineers In 17th 


Was 





Your the 


copy of 


the coming year. 


Personnel 


tions of LES officers and committee personnel 


IES Membership Directory —See Index to 1959 


Index in the Annual IES 


Indexes, published as Section II of the January 1960 issue of 


IE, is a valuable reference for addresses and business affilia- 


active Society 


members. Save your Index for use in IES business all through 
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PROpL 
Se OTS 


ts 


for Sylvania 
Fluorescents 


How can Sylvania do a thing like this? Issue one insur- 
ance policy after another to guarantee that you get maximum 
lighting value . . . or your money back! Simple! 


Because Sylvania in one lighting product after another con- 
sistently gives you the lowest TCL — Total Cost of Lighting 
— of any brand. (TCL equals cost of lamp or starter plus 
power plus maintenance.) 

Because Sylvania lighting engineers consistently break the 
TCL barrier to bring you more light for less cost. 


Because Sylvania—through its outstanding research and devel- 


14A 


4 ‘Surin 
‘& th 
S Stlranin y/ 


for Sylvania 
Incandescents 


opment—has been consistently out front in superior lighting. 


There’s just no question that Sylvania lighting products do 
provide top performance and will keep right on doing it! 
(You don’t think we want to return your money, do you?) 


Next time you buy Fluorescents, Incandescents, Mercury 
Vapor Lamps, or Starters, be sure your representative or 
supplier gives you your exclusive Sylvania Light Insurance 
Policy. Or write us: Sylvania Lighting Products, a Division of 
Sylvania Electric Products Inc., Dept. 61, 60 Boston Street, 
Salem, Massachusetts. In Canada: Sylvania Electric (Canada) Ltd., 
P. O. Box 1190, Station “O,” Montreal. 
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for Sylvania for Sylvania 
Mercury Vapor Lamps em SEDC ES 








SYLVANIA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS ‘S) 
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Esso Foundation Gives 
$5000 Grant to Case Institute 
$5000 ha 
Tech 
Educ 
ind improve 


Institute’ 


tion 


irtments 


ow it to b 


ff member 


irchase 


id books 


part 


‘ 


ition this 


IES Canadian Region 
Publishes Newsletter 


PLANNING for portable lamp design contest are, left to right, Cecile Hayward, 
Home Furnishings Coordinator, Living for Young Homemakers; Howard Levine, 
student at Parson’s School of Design and Morris Thau, chairman of the spon- 
soring National Lamp Design Contest Committee of the Lamp and Shade Insti- 
tute of America. Designed to stimulate interest in portable lamp design and to 
emphasize the importance of portables in home lighting and decorating, the 
contest, open to students of industrial and interior design, carries $1000 in cash 
prizes. Contest judges include Miss Hayward; Myrtle Fahsbender, Westinghouse 
Residential Lighting Director; James Amster, AID; Mary Davis Gillies, McCall's 
Harriet Morrison, New York 


magazine; Cynthia Kellogg, New York Times; 


Herald-Tribune and Edward J. Wormley, AID and IDI. 








tions 


within the 
Division, Bloomfic 
announced Named as 


is Dr. Rus- 


the Division 


recently 
issistant director of researc} 
sell H. Atkinson who joined 
in 1951 and beear 


nager of the meta 


research engineer 


16. Edward T. Adams j 


nntment 


was announced by Frank J 


vania Lighting 
Mass... a 


Products 


esident of P| 


Salem, division of 


Svivania Electric Ine. Garlan 


omes Vice president and general 


Morse | 


large lamp products and 


Paul F. Cameron wil! bx 


manager 


vice president 


and general manager photolamp and 


Continued on page 188A 
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Another Lighting First . . . Miller has just broken through some long 
standing cost barriers to COMFORTABLE, high footcandle lighting 
for Offices, Stores, and Public Buildings. Now, you can obtain or 
provide today’s needed higher levels of light at much lower cost. 


For Example . . . The lighting installation pictured is designed to 
maintain 120 footcandles in this 60’ x 80’ general office area. Fixtures 
are Miller’s new Twin Aluminum Troffers— 2’ x 8’ units with Power 
Groove Lamps. Compared with conventional, 2’ x 4’ door type 
recessed systems using 40w Rapid Start Lamps, and providing 
comparable footcandles and comfort: this new Power Groove 
system requires only 4 as many fixtures, and has an initial installed 
cost 30%-38% lower. Annual Owning and Operating cost figures 
14%-18% less. And, fewer fixtures needed means a less cluttered, 
more pleasing ceiling appearance. Here, 34% 
more ceiling area is available for acoustical 
treatments. 


Substantial savings can be realized for both 
relighting and new construction . . . wherever 
comfortable, high footcandle lighting is desired. 
Let us prove to you how such savings are pos- 
sible for this and other typical installations. 
Simply fill out and mail the coupon. Or, con- 
tact your Miller Representative. 





THE MILLER COMPANY, Mee’ jen, Conn. 

0 I'd like additional information on how | can obtain 
comfortable, high footcandile lighting ot lower cost 
with Miller Aluminum Troffers. 

(CD Heve Your Field Representative contact me. 

EEE 


Company 


Street 







‘miller 
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1960 Regional Conferences—IES 


Region 


South Central and April 21-22 
Pe abody Hotel 


Memphis, Tenn 


Southeastern 


April 25-26 


Robert 


Southwestern 


Driscoll 





Inter-Mountain April 28-29 


Mountain Shadows Resort 


Scottsdale, Ariz 


May 4-6 


South Pacifie Coast 


Angeles, 


Pacifie Northwest May 9-10 
Benjamin 
Wash 


Seattle, 


May 12-13 
Martin 


Sioux City, Ia 


Midwestern 


Sheraton 


May 16-17 
Hotel 


Ohio 


Carter 


} 


Cleveland, 





Northeaster: June 8-9 
Wentworth-By-the 


Portsmouth, N. H 


13-14 
Nova Seotian 


Halifax, N. 8 


Canadian June 


Date and Place 


Hotel 


Corpus Christi, Texas 


Ambassador Hotel 


Calif. 


Franklin 


Hotel 


Hote 


Chairman 
J. F. Fletcher 
Standard 
Vance 


Memphis, 


Eleetrie Co. 
Ave. 


Tenn. 


876 


B. L. 
1210 


Corpus 


Guess, Jr. 
York Ave 


Christi, Texas 


D. L. 


Arizona 


Ruff 
Publie 


Ariz 


Service Co. 


Phoenix, 


William Shalda 
Shalda Mfg. Co., 
P. O. Box 507 
Burbank, Calif 


G. D. King 
Electric 
Marginal Way 


Wash 


Hotel Sylvania Products 
3466 EF 
Seattle, 
Lee and C. R 


Publie 


City, la 


Mark 


lowa 


Tracy 
Service Co 

Sioux 
R. D 


General 
Nela Park, Cleveland 


Churchill 

Eleetrie Co 

Ohio 
Cc. M 


Champion 


Holden 

Lamp Works 
330 Lynnway 

Lynn, Mass 
Lushington 
Canadian G-E Co 
Halifax, N. S 


Henry 





tinwed from pa 


il products, both with headquarters 
n Salem Another 


John E. Rhodes director of 


Sylvania Electr 


ippointment named 
operations 


| Products 


vais for 


Rhodes. formerly vice pres 


ina 
Ine. Mr lent 
operations of viv ‘ i ri an 
Ltd 
mperations 


He 
York ¢ 


will ha sponsibility 


company 


n New 


Guy de Leuze Co., recently 
1923 


Franciseo, Calif., has 


new quarters Bryant St., 


announced the ap 


Sacramento 


pointment of J. Sartuche as 


ind San Joaquin Valley representative 


Philip has been named 


manager of 


R. Milroy 


engineering oO the General 


Eleetrie Outdoor Lighting Dept., Hender 
Mr. 


sonville, N. ¢ In his new capacity 


Milroy is responsible for all phases of the 


lepartment’s engineering program on 


street and highway lighting luminaires 


floodlighting ballasts. transformers, pho 


ISA Lighting Vews 


toelectrie controls and lighting equipment 


required for defense purposes. He suc 
ceeds Charles J. Meloun, recently ap 
pointed marketing manager of the depart 
ment. G-E also announced the appoint 
ment of Henry J. Chanon as manager of 
the Carolinas sales the Largs 
Lamp Dept. He sueceeds Glenn E. Park, 


eapacity 


listrict of 


consulting 
August 1. Mr. Chanon, 
Charlotte, N. C., 
the 


who will serve in a 


until his retirement 
lists 


working out of 


among his new responsibilities sale 


G-E 


homes, 


lighting of 
the 


lamps for general 


commeres ind industry in 


Carolinas 


Ivan S. Coggeshall, former assistant 
vice president of the Western Union Tele 
been appointed manager 


gr iph Co., has 


of technical operations services for the 
Electrical Engi 
AITEE headquar 


Mr. Coggeshall 


American Institute of 


neers. Operating out of 
New York 
responsible for staff 


work 


ters in 
will be 


lated to th 


City, 
services re 


and program of the 


Technical Operations Dept., its six di 
visions and 56 technical committees. Also 
announced by AIEE was the selection of 
James F. Fairman, senior vice president, 
Consolidated Edison Co., New York City, 
as recipient of the 1959 Edison Medal. 
The 
‘*for outstanding performance in improv 
ing the 


systems ; 


citation accompanying the medal is 


design of large electric power 


for farsighted leadership in 
atomic power development; and for un 
remitting efforts to improve the engineer 
ing profession.’’ 

been 


has 


William E., 


named administrative assistant and diree 


Gundel finger 


tor of manufacturing of Day-Brite Light 
ing, Ine., St. Louis, according to a recent 
announcement, Mr. Gundelfinger recently 
resigned as president of the Dazey Corp., 
Also announced the ap 


of John F. Ryan as 


Mr. Ryan was formerly 


St. Louis. was 


pointment sales 


training manager. 
director of sales training at the Kiekhae 
fer Corp., Fond du Lae, Wis. and during 


a 15-month period he managed and or 


ganized the Dale Carnegie Sales Course 


in St. Louis, 


Prescolite Manufacturing Corp., Berke 


ley, Calif., has named Stan Heywood as 


national marketing director. Among the 


duties of the newly-created post is the 


organization of regional and national 


sales meetings with architectural and 


engineering groups as well as with dis 


tributors and contractors, as part of a 
new national merchandising program. In 
addition, Mr. Heywood who will make his 
Neshaminy, Pa., will 
the 


representative in 


headquarters in 
company’s public 
the 


groups. 


participate as 
relations functions 


of associated trade Preseolite 
also announced the appointment of Don- 
ald Congdon as representative for the 
Colorado-Wyoming area. Mr. Congdon, 
working out of offices in Ladewood, Colo., 
replaces Al Thompson, who has been 
the offices 


sponsibilities for sales and service in the 


transferred to home with re 


San Francisco Bay region. 

The promotion of George J. Fauser to 
lighting sales 
MeDonu- 


manager 


manager—service station 
has been announced by John A. 
gall, viee president and sales 
of Revere Electric Mfg. Co., 
Mr. 


13 years in 
the 


Chieago, Il. 
whose includes 


the 


Fauser, experience 


electrical industry, will 


of Revere 
for service station lighting. 


sales equipment 


head up 


The promotion of Gordon A. West to 
lighting glassware sales representative for 


the sales district has been an 


eastern 
nounced by Corning Glass Works, Corn 


ing, N. Y. Mr. 


New Jersey, eastern Pennsylvania, Mary- 


West’s territory includes 


land, Delaware, the District of Columbia 


(Continued on page 32A) 
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THESE AUTHORIZED LIGHTOLIER DISTRIBUTORS 
STOCK CALCULITES BY LIGHTOLIER 


ALABAMA 

ae ag 

Mayer Elec. Sup. Co 
ARIZONA 

Phoewix 

Brown Wholesale Elec 
CALIFORNIA 

Sem Framcesco 
Catiforma Elec Sup Co 
COLORADO 


emer 
Central Elec. Sup. Co. 
CONNECTICUT 


Beacon Light & Sup. Co 
New Haves 

Grand Light & Sup. Co 
New London 

United Elec. Sup. Co 
Stamford 

Marie Co 

Waterbury 

Starbuck Sprague Co 
Suburban Supply 
DISTRICT OF 
COLL MBIA 


ec 
Natrona Elec Wholesalers 
FLORIDA 

sams 
Farrey's Whise. Hdwe Co 
GEORGIA 
tical Wholesaiers 
Co 

Augusta 
Hart Electr 
ILLINOTS 


Checago 
Etengee Ele 


Sup Co 


° 
Wholesaie Ele 
Figus 
Fox Elec. Sup. C 
Rockiord 


INDIANA 
ft. Wayee 
Mossman Yernetie Co 
Gary 
Engtewood Ele 
South Bead 
Englewood Elec Sup Co 


Sue Co 


KENTUCKY 
Lowssesile 
Henry |. Ruef Co 
LOUISIANA 


interstate Elec 
MAINE 

Rangor 

Standard Elec Co 
Portland 

Holmes Elec Supply Co 
MARYLAND 
e/timore 

Public Serv Corp 


Sup. € 


MICHIGAN 
Detrou 
Madison Ele 

Michigan Chandelier Co 


hmerherm Elec C 
Standard Elec Sup. Co 
MINNESOTA 


Minmecas ’ 
Charles A Anderson & Co 
Northiand Elec. Sup Co 


MONTANA 
Great Falls 
Glacier State Elec 
NEBRASKA 


Electric Fix. & Sup. Co. 
NEVADA 


“0 
Western Elec Outs Co 
NEW HAMPSHIRE 

‘ort: mouth 
Mass. Gas & Elec. Light Co 
NEW JERSEY 

Atlamte: City 
Frankion Elec Sup Co 
Cherry Hill 
Delaware Towaship 
Flynn's Camden Elec. Fix Co 
NEW MEXICO 
Albuquerque 

The Lighting and Main. Co 
NEW YORK 
Beng oe 
ye Elec. Sup. Co 
A lo 
Buf incand. Light Co. Inc 
Niagara Fails 
Mysen Supplies inc 
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NEW YORK (coa:.) 


chester 
Rowe Electric Sup Co 
Syracuse 
Superior Elec. Corp 
NORTH CAROLINA 
Charlotte 
independent Elec Sup Co 
Durbem 
Noland Co 
Greeaiboro 


Elec. Sup. & Equip. Co 


W astom Salem 
Noland C: 


NORTH DAKOTA 
argo 

Northwest Elec. Sup. inc 
OHIO 

Abros 

The Sacks Elec. Sup. Co. 


Richards Elec. Sup. Co 
Cleve 

The 4. Leff Electric Co 
Midiand Elec C 
Columbus 

Eigee Elec Co 

The Loeb Elec. Co 
Dayton 

Dvetiman Elec. Co 
Spremgheld 

The WW. Elec. Co 


OKLAHOMA 
Oblaboma (sty 

¢ Sup of Otiahome 
OREGON 

ortland 


PENNSYLVANIA 


catous 
oleman Elec. Co 
Free 


Kraus Ele 


Providence 

Leavitt Colson Co 

SOUTH CAROLINA 
“ 


Colum 
e 


Sultwan Méwe Co 
SOUTH DAKOTA 
Watertoun 

4 Larson flec C 
TENNESSEE 


Southern Electric Supply Co 
labbock 
Homer G. Maxey & Co 
ome 

wid 
Strauss Frank Co 
UTAN 
Salt Labe City 
Artistic Lighting 
VIRGINIA 


Co 


WEST VIRGINIA 
Huntington 

West Virgima Ele 
Whe 

The Front Co 
WISCONSIN 
Appletow 

Moe Northern Co 


WASHINGTON 
Seattle 
Seattic Lighting Fix C 


1 Sup. ite 


La Cie Martineau Electric Co 
Toreato 

Revere Elec. Dist 

Toronto Ltg Studios 
HAWAII 

Howoluls 

Hawaiian Light & Sup. Co 





For effective downlighting specify 


CALCULITES by LIGHTOLIER 


You can achieve almost any downlighting effect your project 
requires from this one coordinated, quality group... effectively, 
efficiently, precisely. The model shown above, for instance, articu- 
lates the ceiling-fixture joint with a luminous plastic bezel which 
extends one inch below ceiling line. The almost “invisible” mulTti- 
groove baffle unit (A) gives completely unobstrusive effects. The 
new low brightness Prismatex lens (B) provides a medium spread 
of light without glare for specific lighting. Duo-style reversible 
plaster frames (C) permit round Calculites to fit completely flush to 
the ceiling line or overlap the ceiling. There are seventeen other 
models, round and square, for wide, medium or narrow light 
distribution ...in 96 different sizes and finishes. 























a B C 





To learn more about Calculites by Lightolier, write today for a complete brochure to Dept. IE-20 


Li@gG-iTOLiIER 


Jersey City 5, New Jersey Showrooms: New York, Chicago, Dallas, Los A 


/ 
L 


ngeles 


19A 





LasTics, Inc. Smmounces 


HEFFIELD-P 


Fluorescent fixture designers can now obtain the 
high light transmission values of clear styrene dif- 
fusers, yet avoid their usual eye-straining surface 


: *K 
Dire cto-Lite brightness. Sheffield engineers have succeeded in 
designing prismatic configurations for these diffusers 
Trode 


Directo-Lite Diffusers have a prismatic sidewall of clear styrene, so designed that light emitted by the 
sides is refracted down onto work area or up to the ceiling, where it reduces ceiling-fixture 


brightness contrast. Cut-off in the area between 45-degrees and the ceiling is excellent. 


Glare and bright spots are thus eliminated. 


NEW DIRECTO-LITE DESIGN PROVIDES 
® Higher Fixture Efficiency 
® Increased Down Lighting 
® Excellent 45-Degree Cut-Off 


*® Low Surface Brightness 
® Indirect Ceiling Illumination 


® Clean Attractive Lines 


and more efficient illumination on ceiling and Directo-Lite vs conventional clear styrene diffuser. Note low surface brightness, 
work areas is provided by unique Directo-Lite good 45-degree cut-off and cone of light on ceiling refracted through sidewall of 


prismatic design. 


SALES OFFICES 


NEW YORK, N.Y. © DREXEL HILL. PA 
CHICAGO: BILL BROWN SALES CO., INC 


SAN FRANCISCO: COURTNEY ASSOCIATES 


SHEFFIELD, 


Directo-Lite wrap-around at right. 


FIRST IN PLASTICS 
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Two New Wrap-arounds 
fluorescent fixtures 


which provide directional control of emitted light. 
Light transmitted through the bottom is concentrated 
on the work area below. Above 45-degrees it is 
cut-off sharply, thus increasing fixture efficiency, 
improving appearance and cutting eyestrain. 


Tu-Tone Diffusers combine white, translucent sidewalls with the clear prismatic bottom to give a 
modern 2-color effect. Sheffield engineers developed a new manufacturing technique to do 
this — at a cost comparable to conventional single-color styrene diffusers. The process can 
be used for a wide variety of old or new fixture designs with all types of return legs for 


hinging purposes. 


NEW TU-TONE DESIGN PROVIDES 
® Modern two-color effect at low cost 
® Increased Down Lighting 
© Excellent 45-degree Cut-Off 


Translucent sidewall of new Tu-Tone Dif- 


Prismatic lens design on bottom of Tu-Tone 
diffuser directs all emitted light down on 
work areas, yet prevents glare or bright 


fuser hides light source completely. Note 
sharp 45-degree cut-off by prismatic lens 


on bottom. 


FOR LIGHTING 


ASTICS, 


MASS. 


spots. 
I N C * 
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® Glare-Free, Low Surface Brightness 
© Flexibility in Design 


*® Novel Appearance 


Sheffield Plastics, Inc. 

Sheffield, Mass. 

Dept. O1-B 
Send technical data on Tu-Tone 
Diffusers. 


Send technical data on Directo-Lite 
Diffusers. 


Have your representative call. 
Name Pos. 
Company 


Street 


wenewanenercherceranenenenent 


WRITE FOR FURTHER DETAILS 


Find out how you can create entirely new fixture 
designs, add sales appeal to existing fixtures — 
at little or no added cost — and increase fix- 
ture efficiency and beauty. Complete technical 
data is readily available. Use the coupon below 
or write to Sheffield Plastics, Inc., Dept. O}.8 
Sheffield, Mass. : 





1.E.S. LIGHTING HANDBOOK, New Third Edition 


‘\ complete lighting library in one volume’’ 
LES Lighting Handbook. 


dition of which was just published in late March. 


is how 


have deseribed the 


users 
latest 
Over 10,000 copies of this brand-new Third Edition are 


now being used by people concerned with lighting in all 


parts of the world 


With lighting rapidly be 


oming one of our most dy 


namic industries, these people know that they must 


have latest basic information of lighting techniques and 


appli ations to understand and Keep abreast of new 


developments. In this changing situation. there is no 


Edition 


even 1947 


substitute for the even though vou 


may be ad voted to yout edition of the 


old Handbook 

Remember, there is no finer authority for your light 
decisions than the Third Edi 
Bishéing Mendbeok, co be om 


latest 


ommendations and 
tion, /.E.S 
book is the 


e your Hand 


22A 


PRICES 
Single copy, boxed and postpaid; $10. 


Registered Member, Copy; one per 1|.E.S. member (un- 
less previously ordered) , $7.50. 


Quantity prices upon request. 

Use coupon to order Handbook or request descriptive brochure. 
Publications Office 
ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway New York 23, N. Y. 


Send immediately copy (ies) 1.E.S. Lighting Handbook, 


Third Edition, to below 


Address 


) Send Brochure 


) Check, m.o. enclosed ( ) Bit me 
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New Gar-lite Dualens Lories® 


Matched 
Series 


2 lamp, 2’, 4° and 8’ 
Continuous hinging 


e ail from either side. 


1 lamp, 4’ and 8 


Soft white sides. 


/ 


/ One piece, 
two-tone 


shield = 


ag, 
~ aa | - 


— “0 Thin-edge “blend-plates" for 
Crystal clear smocth looking runs. 
prismatic bottom. 


Sensibly priced lighting with matched series versatility 


GARCY LIGHTING 


a Div. of Garden City Plating & Mfg. Co. 
2475 Elston . Chicago 47, lil. 
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EXCLUSIVE WEATHER 
LIFEGUARD’ ARC TUBES 


YOUR BEST BUY 


IN MERCURY LAMPS! 


By any standard of comparison, new Westinghouse “Lifeguard” 
mercury lamps are the most economical choice for industrial, street, 
and parking lot lighting. The exclusive Westinghouse “Lifeguard” 
arc tubes in these lamps save you money by maintaining high 
initial light output longer. And, they make possible lower-cost 


new lighting installations. 


In addition to getting more light per dollar, you save on labor and 
maintenance costs, too, with less frequent lamp changing. And 
“Lifeguard” lamps are made with famous Westinghouse “Weather 
Duty” bulb construction for resistance to thermal shock, moisture 
and all industrial fumes. New Westinghouse “Weather Duty” lamps 


with “Lifeguard” arc tubes are interchangeable with other types of 


the same wattage. Make the change today. Contact your authorized 


Westinghouse lamp agent or nearest Westinghouse sales office. 
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DUTY” LAMPS WITH 
MAKE WESTINGHOUSE 


ff New design electrodes 
with specially-compodnded 
and locked-in emission 
material virtually 
eliminate light-robbing 
Flgemdtlel-Melt-le¢-iallal es 


“Lifeguard” Flgem dtlel-Mlaals)aeh a 1 
lumen maintenance... 85 percent 
of initial light output after 

Cem elelemileltig-s 





First with ‘‘Weather Duty” lamps... 
fume-proof and moisture-proof, 
shock-resistant glass. 





Permanent-grip silicone cement 
holds bases tight for the life of the 
lamp. Remains strong at high 
temperatures. No strain on glass. 


You CAN BE SURE...1F os Westi nghouse 


Westinghouse Lamp Division - Bloomfield, N. J. 


FEBRUARY 1960 





KOPP _ = 
Flying Glasswo/e 


for specialized requirements of the Jet Age 


iustration Courtesy of TWA—Trans World Airlines 


Kopp Glassware is widely used in Airports, Runways and Aircraft 


Blue dome light lenses on jet planes are 

only one example of many “‘Flying”’ glass- 

ware products which Kopp designs and 
makes for spe- 
cific requirements. 
Others include in- 
strument panel 
lighting, naviga- 
tion lights and 
warning lights. 


Hopp Giass,inc. 


Kopp lenses, color filters and other 
lighting glassware are specially designed 


as to dimension, color, shape, beam con- 


trol, light distribution and various phys- 
ical properties. 

Write us about your special design prob- 
lems. Sending preliminary drawings, be- 
fore your design specifications are 
finalized, will frequently save you time 
and money. Ask for our brochure on Kopp 
Engineered Glass. 


Swissvale, Pennsylvania 


TWA Boeing 707 
dome lights are dessgned 
and produced by Grimes 
Manufacturing Company 
Special bive lenses, illustrated 
below, ore Kopp engineered 
; 


Ls 
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When you want 
MORE than just 
Good Lighting... 


You want 


Sylvanias 


CLASSIC 


Series 


1intenance advar 
f the CLASSIC 
Tale Mme] 9) «) 
re itealf 
ormation today 
nstrated in your own off 
Sylvania Lighting Product 
n of SYLVANIA ELECTRIC. PRODUCTS INC 


48th Street, Wheeling, West Virginia 


» 4 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 


FLUORESCENT LIGHTING FIXTURES AND SYSTEMS «+ BEST FIXTURE VALUE IN EVERY PRICE RANGE 
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Every Installation Proves the 


Witelsliiate mm Oler-liis ame) 


HOLOPHANE 
a4. 


RETA STORE <> 


ARS ae 





Cita. « 


Featuring PRISMALUME> 
(crystal acrylic plastic) 


Maximum Light Control... 
High Output...Low Brightness 


Those who know lighting quality, have been 
unanimous in their acclaim of REALITE 
Wherever it has been used—offices, stores 
drafting rooms, schools, banks, showrooms— 
it has provided consistently effective results 
high level illumination with the utmost visual DRAFTING ROOM * 


comfort The PRISMALUME enclosure is light in 





BB cinvercarren 





weight, shatter resistant, free from discoloration 
Its prismatic control directs maximum lighting 

to the area where it is most needed In terms 
of “life cost’ per installation, REALITE 

ossvures considerable economies 


Our engineering staf invites inquiry 


regarding your lighting projects 








+ 


CBM Ballasts are checked by tests regularly,at E.T.L. 


And this is Because this CBM emblem on a ballast case means 
checked and certified by Electrical Testing Labora- 

one of many tories to definite CBM specifications .. . “Specs” 
advantages that assure high light output, positive start- 
ing, Power Factor correction . . . dependable, 

which this CERTIFIED rated performance from fluorescent lamps. 
And of course, UL listing. They bring other 

embiem b benefits, too... savings on eutetieinertinans 
on a fixture y circuits needed for fixtures CBM-equipped) and 


BALLAST 


ET) more light (from the same number of fixtures). 


It pays to specify fixtures equipped with CBM ballasts. 
assures you! For the latest facts, ask us to send you CBM News. 


® Participation in CBM is open te any manufacturer who wishes te qualify. 


CERTIFIED BALLAST MANUFACTURERS, 2112 KEITH BUILDING, CLEVELAND 15, OHIO 
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New, cool Sola ballast for two 1500ma lamps gives 


full light output, features upside-down case 


Design features of upside-down ballast assure 


lowest in-fixture operating temperatures: 


A Fiber insulator now ot label surface. B No 
thermal barrier ot mounting surface to trap 


Newest member of Sola’s growing fam 
ily of upside-down fluorescent ballasts is 
Catalog No. 670-130. It operates two 96 
inch 1500ma lamps down to 0°F 


7” 


or two 


inch 1500ma lamps down to -20° F 


The 
output 
18-inch 
that 
comparative 
and its 


ballast 
and is the 


full light 
coolest-operating 
unit of its 
Results of 
tests of the 
competitors 


new delivers 


single case type 


we've tested in-fixture 
Sola ballast 
shown 
above. Further tests prove that Catalog 
No 670-130 


two are 


easily meets proposed 


SOA 


~S\ ¢ 


normal ballast heat, fixture is improved 
cooling fin. C Maximum space between capac- 
iter and core structure gives full capacitor 
life. D Ballast temperatures substantially lower 
than competitive ballasts (see table at right) 


CBM specifications 
1500ma ballasts 


for two-lamp 


4 good share of the new unit's im 
proved performance and life-extending 
operating temperatures is a result of 
Sola’s ingenious solution to the prob 
lem of heat dissipation which is dia 
gramed above 


The next time you need a ballast that 
will help quality fluorescent fixtures 
deliver all the light that’s engineered 
into 1500ma lamps, that will give cool 
est possible in-fixture performance, that 


Comparative 
Test Results 





Temperatures © C 
Ballast aaron =— 


Case Capacitor Copper 


Sola 670-130 80 60 87 


Ballast X 8) 70 92 





Ballast Y 86 60 97 





Ballas*s tested in industria! fixture sus- 
pended one foot beneath ceiling while 
opercting two, 8-foot 1500mca lemps. 
Ambient room temperature 25° C. 


will live up to its own rated life, that's 
the time to specify Sola Catalog No 
670-130. Engineers and fixture man 
ufacturers are invited to 
sample ballasts 


send for 


Write for Bulletin 3B-FL 


SOLA 
A DIVISION OF 
BASIC PRODUCTS CORPORATION 
Sola Electric Co., 4633 W. 16th St., Chicage 50, ili 
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What more important single factor is there in an Art Museum, 
besides the paintings themselves, than the light to see them by? 


Frank Lloyd Wright designed the architecture to 
capture the daylight. Within the building, the fluor- 
escent lighting cleverly blends with the natural 
EXTRU-LITE’ SPECIFIED BY light. Result: High level, glareless illumination .. . 
ideal for viewing art. 

AMERICAN LIGHTING CORP. FOR = James Johnson Sweeney, Director of the Museum, 
Alfred Binder, Illuminating Engineer and Designer 
SOLOMON R. GUGGENHEIM MUSEUM for American Lighting Corp., and A. E. Alper, 
Installation-Engineer of Daylight Elec. Construc- 
DESIGNED BY tion Corp., are the men responsible for this tremen- 
dously effective lighting application. Much credit 
is due them for their new concepts of creation, 
courageous experimentation and zeal for perfec- 
tion. That EXTRU-LITE was chosen is a tribute 

to its shielding excellence. 


FRANK LLOYD WRIGHT 


On the interior frontal ramp, 3-lamp fluorescent Luminaires are hung flush to the ceiling 
with the light source placed at an angle of abt. 40 degrees. The Luminaires form a U 
see illus.) conforming to the gollery shape. 


Each Luminaire uses 3 lamps. The ratio ef illumination is approx. 2 to 1 in lumens — Cool 
White to Warm White. Crystal-clear EXTRU-LITE, (Rotuba’s extruded plastic shield having 
over 9,000 prisms per sq. ft. and here made with Plexiglas®*) combines the 2 colors to 
achieve a diffuse, warm-enlivened light. Further, it gives brightness contro! with the 
desired illumination level in the viewing area 


Besides this highly publicized, highly specialized Museum job, Extru-Lite 
has been used successfully for over 5 years in thousands of installations, 


such as schools, banks, office buildings, hospitals and churches. Prismatic Extru-Lite is all plastic, either Polystyrene 


or Acrylic. It is tough, lightweight (approximately 
.6 Ibs. per sq. ft. in “e thickness), easy to clean, and 


That's why we say, for the Best Buy in Sight 
: safe to handle. 


— Specify Fixtures using EXTRU-LITE. 


Send for our Fact Sheet and Samples today 


A OIVISION OF WALIOMN PLASTICS 


a THE ROTUBA EXTRUDERS, INC. 


+e ™ maAEE®S ad as’ 7 ea Own ’ , w OC Tey 
ohm Hoos 437 88th STREET, BROOKLYN 9, NEW YORK * SHORE ROAD 86-5458 
® Reg. T.M. 


FEBRUARY 1960 





Continued from page 18A 

and Virginia, with headquarters in Nor 
i 3 x i aS I ‘ } i ristown, Pa. He succeeds Richard Dulude, 

who becomes a product specialist for the 

company’s Lighting Sales Department 

it Corning, N. Y 


The Optieal Society of America hi 
established a new membership classifica 
tion, designated as Fellow, for those 
members who have ‘‘served with distine 
tion in the advancement of optices.’’ Ten 
staff members of the National Bureau of 
Standards have been honored with Fel 
lowship status: Dr. Irvine C. Gardner, 
Dr. Kasson S. Gibson, Dr. Deanne B. 
Judd, Harry J. Keegan, Dr. Carl C. 
Kies, Dr. Fred L. Mohler, Dr. Earle K. 


Plyler, Bourdon F. Scribner, Dr. Char- 


: ; lotte M. Sitterly and Ray P. Teele. 
F only Messrs Gibson, Judd and Teele are also 
ba IES members Gibson and Teel IES 


¥ Fs llows . 
| RECESSED TROFFERS 


Laurance C. Messick, manager of the 
National Lighting Bureau, has been ap 
pointed director of the Medallion Home 
Program, according to an announcement 
by Joseph F. Miller, managing director 
of the National Electrical Manufacturers 
Association. NEMA assumed national re 
sponsibility for the administration of the 
gram this year. 


Alva A. Togesen has joined the Curtis 


P y gy a : ~ Lighting Division, Curtis-AllBrite Light 
only alifora ing, Ine., Chieago, DIL, as manufacturer’s 
: wy ¥. , . representative for the Detroit territory 
. a \ forming his own agency, Mr. 


Prior to 


gives -you this extruded ) Togesen was vice president—marketing 


the BullDog Electric Products Co., 


aluminum slide-in frame for . Gila ce stroit, Mich 


glass and plastic diffusers lightproof closure 


Crouse-Hinds Co., Syracuse, N. Y.. has 
nnounced the transfer of Walter A, 
Short, a product engineer, to Buffalo 

was formerly a product engineer in 
he Boston region. Other personnel changes 
innounced inelude the move of Chester c 
Pratt, former Buffalo product engineer 
Detro hbeeome regional manager 


only aural gives you this total combination a } , trea. William J. Feahr has 
for better troffer lighting a . “3 reeeeccaghrs seal = 28 


. eve ee. His division takes in the 
% All exposed surfaces of aluminum %& Modular dimensions. Ri ioaglaoel er lge igg= 


% Adapts to any ceiling fast, easy installation 
* All sizes to 4x4, * Flexibie iamp arrangements 
including new 18”-wide series * Circu-vent design draggin: beac sia natbemstinoee 
% Choice of 19 shieldings for heat dissipation ve been announced by Louis Duman, 
including Holophane lenses* ee = president of the company. This addition, 


house the com 


land and 


in addition to the 


Products Division 
“authorized Holophane distributor 
Get the complete AURORA = Pergamon Pr ni is established ; 
Story write today for re MA) G,) ove) ranch in Washington, D. C., according 
our new Bulletin T-759 = to an announcement by Capt. I. R. Max- 
SOLD ONLY THROUGH QUALIFIED ELECTRICAL DISTRIBUTORS well, president of the publishing hous 
METALCRAFT PRODUCTS co., INC., 6225 State Road, Phila. 35, Pa. The new office, under the direction of 


S44 
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“Equal to RLM” 


.-- Anyone can Say it! 


ts U 3 Only the RLM LABEL can GUARANTEE IT with 


a continuous RLM Test Program of Inspections 
by the ELECTRICAL TESTING LABORATORIES 


“Equal to RLM” is a claim that is often made by sellers of indus- 
trial lighting equipment. No finer compliment could be made to the 
high quality RLM specifications! 
However, RLM is more than a group of widely approved standards 
for industrial lighting equipment. RLM is also a guarantee of con- 
formance. This guarantee is backed by the unbiased tests conducted 
by an independent testing laboratory—The ELECTRICAL TESTING 
LABORATORIES OF NEW YORK! These tests assure not only 
compliance with standards but every effort is made to insure that 
every fixture shipped to the buyer will be of uniform quality. 


In the entire lighting industry there is no equal to this testing pro- 
gram...so in the truest sense there can be no such thing as “equal 
to RLM.” RLM is unique... distinctive and above price to the buyer 
who wishes unbiased proof of quality. 


%, 
oN. \ 


%, 


yar 


prod" Cuaut® 
ort NG 


Into each factory go ETL represent- 
atives to secure for test and certifi- 


These TWIN QQ's to Industrial Lighting Success cation purposes, samples of the 
are guaranteed with all lighting equipment bearing the RLM Label. manufacturer's RLD-tabeled unite. 
Return of the coupon brings you full information. 


RLM STANDARDS INSTITUTE, suite s232, 326 W. Madison, Chicago 6, IN. 


Please send me free a copy of the new “TWIN QQ’s” pamphlet, 
i the latest RLM SPECIFICATIONS BOOK, and names of the 

leading manufacturers offering RLM-labeled lighting equipment. 

(Please write name, company and address in margin below.) 
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Photo courtesy of Western Electric Co 
Architects & Engineers: Lockwood Greene 


This is PRACTICAL 
MAINTENANCE... 


WITH Senistafe— POLES 


In less than 10 minutes, this man will have finished replac- 
ing a burn-out and cleaning a luminaire. It’s a fast, efficient, 
no sweat job. He is free from climbing hazards, and the 
lowered fixture is dead. In addition, his only “auxiliary” 
equipment is a detachable handline! 


The unique advantages of Thompson “Servisafe” Metal 
Poles assure year-round all-weather lighting maintenance 
at minimum cost. In fact, there is no easier, safer or more 
economical method of servicing pole-mounted luminaires. 


FOR DETAILS AND PRICES, WRITE 
FOR BULLETIN PWB-S9. 


THE THOMPSON ELECTRIC CO. 


P. O. BOX 873-K CLEVELAND 22, OHIO 


Continued from page 32A) 


Detlev J. Raymond, wil! be available to 
undertake the editing, publishing and 
printing of scientific books, magazines 


and symposia. 


Three new appointments to the sales 
force of Lightolier Ine., Jersey City, 
N. J., have been reese ntly announced 
Gerald Portnoy has been assigned all 
accounts in southeast Maryland and the 
York-Lancaster area of Pennsylvania, as 
well as all lamp aecounts in Washington 
Richard Brayer wil! cover most accounts 
in Indiana and Daniel Spindler wil! con 
ecentrate on commereital accounts in thé 


greater Los Angel ‘ 


Deaths 


Henry S. Kelly, Connecticut Sectio: 
Walker Field, New York Section 
Lester B, Free, New York Section 





OOKS AND 
PAMPHLETS 





A Bright City is a Safe City, avail 
om Lighting Standard Division 
gan Iron Works (« 
No charge 


Basie street lighting principlk 
ng IES recommended light distributior 
patterns, tables of mounting heights and 
recommended footeandle levels for vari 
ous traflic volume conditions are outlined 
n this 20-page booklet, designed to aid 
in the planning and promotion of better 
street lighting. Illustrated ease histories 
of relighting programs in several cities 
emphasize the many benefits to be derived 


from a good street lighting program 


Wiring Devices, WD 2-1959, avail 
able from National Electrical Manufac 
turers Association, 155 East 44th St., 
New York 17, N. ¥Y. 20 cents. 

Material covered in this publication 
includes the essential dimensions of the 
lamp shoulder gauge for medium bas 
lamps and the colors of melded com 


pounds for wiring devices. 


American Standard Requirements 
for Electrical Indicating Instruments 
(Panel, Switchboard and Portable Instru 
ments), EI 1-1959, available from Na 
tional Electrical Manufacturers Associa 
tion, 155 East 44th St., New York 17, 
N. Y. $2.50. 

This American Standard, alsoa NEMA 
Standard, applies to the following kinds 
of electrical indicating instruments: 


(Continued on page 36A) 
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There is more to lighting than footcandles. The creation of an 


aesthetic environment and a friendly atmosphere are equally 
essential to most if not all human tasks. To this end Sunbeam Lighting 
Company dedicates a new and beautiful Sculprurama® series 
(QRH7502). The all-curved styling of this 2-lamp unit is combined 
with the inwardly curved Holophane Prismalume® acrylic lens panel. 
This blend of gentle curves results in excellent low brightness 


control both from the illuminated metal sides and the 
prismatically sharp Prismalume*. No visible “hardware” mars the 


clean, sculptured look of this unit. Now, you can have lighting 


fixtures which will supply both footcandles and friendly styling 
to your interiors. An added bonus comes your way in the form 


of comfortable, low brightness illumination. 


For more details ask for bulletin A84G. 
FEBRUARY 1960 





* ® Holophane Co 


NEW 
FROM 
STEBER | 


ALL FIVE 
NEMA 
TYPES 


REAR LAMPED FLOODLIGHTS 
WITH IMPORTANT EXCLUSIVE FEATURES 


New Steber Series 5000—Rear Lamped Floodlights—are de- 
signed to meet NEMA Specifications FL6-210, Group B, Types 
I, Il, Ill, IV and V. They accommodate G-48, 1500 watt, 
PS-52, 750-1000-1500 watt incandescent and 400-700 watt 
Mercury Vapor lamps. 
In addition to “rear-lamping,” 
Series 5000 floodlights include 
” i these exclusive Steber features: 





/ 
/ 


YZ a * Genuine Silicone gasketing at all 
4 i. ye critical points 
\ \ oo. 
\S — i Finned, cast aluminum neck and cap 
y= AN for maximum heat dissipation 


Shielded condensate drain 


Removable thermal shock and 
impact-resistant lens 

Rear section clips to trunion bracket, 
leaving both hands free for faster, 
safer servicing 

Positive grounding—both during 
operation and servicing 


DELIVERIES 


The well-known Steber "shipment within 16 work- 
ing hours” policy applies to Series 5000 Flood- 
lights, as well as to all other Steber lighting 
equipment. No need to wait 6 to 8 weeks or 
longer for “rush” jobs—specify Steber ond 
your delivery problem is solved. 


Write for NEW BULLETIN 1097 today! 


Lighting Units PYQR IRA for Every Weed 


STEBER MANUFACTURING CO., DEPT. 66-B, BROADVIEW, ILL. 


Steber Manufacturing Co. of California, 242 S$. Anderson St., Los Angeles 33, Cal. 
Divisions of The Pyle-Naticnal Company 

















Continued from page 34A 


ammeters, voltmeters, wattmeters, var 


meters, frequency meters, power-factor 
meters and indicating instruments fune 
tioning on the above principles but indi 
eating derived quantities. The Standard 
is also applicable to those instruments 


with prefixes such as micro- and kilo 





EW MEMBERS 


See eeeeeeeseeseeeeeeee 








At the meeting of the [IES Couneil 


Executive Committee on January 5, 1960, 
the following were elected to membership 
Names marked * are transfers from As 
sociate Member Grade. Names marked 


are transfers from Student Member 


Grade 
ALABAMA Se 
iate Membe 


\ Gulf Power 


ARKANSAS Swe 
Members 
Barry, E. G Arkansas Pows 
Little Rock, Ark 
Williams, J. S. IV Arkansas 
Co., Littl Rock, Ark 


ARROWHEAD CHAPTER 


Member 
D Ca 
Springs, Calif 
BLUENOSE CHAPTER 
Member 
Mathesor D> 
lalifax, N. 8S 


BUCKEYE CHAPTER 
Members 
Hines 
fbhio 
Mast 
(oln 
Metzger 
iates, Columbus, Ohio 
Murnane, T General Ele 
Columbus, Ohio 
*Odle H Holophane Co 
Ohio 
*Risler, H. E Westinghouse 


Co., Columbus, Ohio 


Associate Members 

Gilliland V I hie Power 
Ohio 

Ridge, W. F Ohio Midland Lig 
Co., Canal Wincheste Ohio 
Schwab, R. N Institute for 
Vision, Ohio State Universit 
Ohio 

Ww Iipps H M Drake 
Ohio 

Student Member 

Newsome, R. K Robert S. ¢ 

yumbus, Ohio 


CENTRAL KANSAS CHAPTER 
iesociate Member 


Mohler, R. H American Electric Ce Wichita 
NTRAL New York Secrion 


k D. I New York State Electric 
Corp., Oneonta, N. Y 

R. E New York State Ele 

orp Oneonta, N. ¥Y 


Members 
Johnson J A Sylvania Electric Produ 


Ine East Syracuse, N. ¥ 


(Continued on page A9A 
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ABOVE ALL: 


RMA TONE STYRENE LIGHTING ENCLOSURES 


WHY? 2 to 3 times more resistance to yellowing than general purpose 
styrene! (Perma tone—specially developed to meet IES-N A-SPI joint 
specifications for ultra violet light-stabilized styrene—exceeds the require- 
ments of these specifications). 

wHy? Unlimited translucencies in white and complete color range. 

WHY? All the general advantages of styrene in lighting: large area of illumi- 
nation, good diffusion; light weight for easy handling, installation, and 
maintenance; good dimensional stability; low cost. 

WHY? Proven in use by leading fixture manufacturers, molders, lighting 
engineers, architects. No formulation modifications since 1956. 

For free Technical Report on Lustrex perma tone styrene, including accel- 
erated test results and other valuable data on styrene in lighting, write to 
Monsanto Chemical Co., Plastics Division, Room 661 Springfield 2, Mass. 


" TREX g S. Pat 
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Lighting enclosures in Lockheed Aircraft 
Corp. Building, Sunnyvale, Calif. by Day- 
Brite Lighting, Inc., St. Louis, Mo. 
Electrical Engineers: Keller and Gannon 
of San Francisco, Calif.; Contractor: Cen- 
tral Electric Co. 


Monsanto 











o & 


Advanced engineering, appearance, ease of 
installation, minimum niaintenanceand unmatched 
five reasons why Union Metal 
Monotube poles, both steel and aluminum, are 
specified for important road ways from coast to coast. 


experience . 


™ UNION METAL 


MANUPACTURING COMPANY 


Canton 5, Onlo Brampton, Ontario 


Monotube Engineered Lighting Poles 




















is " Announcing Gotham’s Recessed Open Refilec- 
Continue rom page 36A) 

Brady Supply Corp., Elmira tor Downlite Series with unique flangeless 
ee 2 ee eae ee ee construction or surface trim. These units have 


Gas Corp., Binghamton, N. Y 


CENTRAL OKLAHOMA CHAPTER Alzak reflectors which gather the “spill light” 


Associate Member 


Perkins, L. B. Jr. Perkins Brothers Sales (ordinarily trapped and wasted by baffles) 


Co., Oklahoma City, Okla 


on CurcaGo SKCTION and redirects it into the more useful zones 
TEA 5 Ry SG Mie Sat, Stee producing low-brightness units of extraordi- 


It 


i las Reale nary efficiency. Also available with black 
a alumilite finish on reflector to completely 
— a eliminate brightness above 45° or with golden 


land, Ohio 


CONNECTICUT SKCTION Alzak finish for warmer quality of light. 


iseociate Member 


Kaye, Malcolm, | Wheeler-Pullerton Ligiting Write for data: Gotham Lighting Corporation 


Division, Franklin Research Corp., Norwalk 
ve 37-01 Thirty-first Street, Long Island City 1, New York 
CORNHUSKER SECTION 
issociate Member 


Williamson, R. D., Owens-Corning Fiberglas 
Omaha, Nebr 


DIABOLO SECTION 
Member 
*Scarff, D. D., General Electric Co., Oakland 
Calif 


desociate Member 
O'Leary D D City 
Berkeley, Calif 


EASTERN PENNSYLVANIA SECTION 


issociate Member 


Walters ( R Olmsted Air Force Base 
Middletown, Pa 


CFEORGIA SECTION 
Wember 
*Parker Elizabeth, Geor gia Power Co 


lanta, Ga 
CrOLDEN (rs ATE SECTION 


».. General Electric Co., Oakland 


*rescolite Mfg. Corp Berkeley 


Hansen, Tage, Bayha, Weir & Finato, San 
Francisco, Calif 
Simms, D. I North State Electric Supply Co 


San Francisco. Calif 


HAMILTON, ONTARIO CHAPTER 


iate Member 


}. R., O. G. Moffat, Ltd... Hamilton 
INDIANA SECTION 
issociate Member 
Huston, D. R., Huston Electr okomo uM ‘. 


INLAND EMPIRE CHAPTER FLANGELESS CONSTRUCTION 
Associate Member 
Smith, G. A. A., Electric Smith, Inc Spokane 
ash 
Iowa SECTION 


TRIM: LAMP: 


942 SURFACE 


952 FLANGELESS 150w/300w R-40 FLOOD LAMP 


CATALOG NO. 
944 SURFACE 
MARITIME CHAPTER 954 FLANGELESS 


Student Member 
Masson, J. K., Clark Road, RR # 2, Rothesay 946 SURFACE 


N. B 956 FLANGELESS 


MARYLAND SECTION 


300w/500w R-40 MOGUL BASE FLOOD LAMP 


30w R-20 REFLECTOR LAMP 


947 SURFACE 


957 FLANGELESS 75w R-30 REFLECTOR LAMP 


Associate Member 
McLeod, L. M. Jr., J. I 
more, Md 

948 SURFACE 


958 FLANGELESS 150w PAR-38 FLOOD LAMP 
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Br ight of w AY. It's protected with PYREx brand lenses. They never fade. These 
reds sti iy red. They never corrode. Or w arp. Or crack from heat or cold. They stand there — 
constantly on guard. It’s been bright along the right of way since 1868 when we made the 


first Corning railroad lenses. 


*) CORNING GLASS WORKS, CORNING, N. Y. 
¥ 


CORNING MEAN S RESEARCH | N GuULASS 
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Vembers 


\brams (Car 


Fast 
Estler 
Co 


*Fishbein, M. N M 


*Green 


Complete | 
Catalog 


H U R Cc H institutional 
LIGHTING 


Assistance from field representatives 
available at no obligation 


— 
lite Trdadg! 
2490 East 22nd St. Cleveland 15, Ohio 


Designers and Manufacturers... Since 1905 


é Associates 

Patterson, N. . *Bald f H Ligh 
G. L Jersey Central Po 
Morristown, N J 

Rutkin Electrical Supply 
Newark, N. J 


H. F Jewel Electr Products, In« 


Fairlawn, N. J or ort Texas 


FEBRUARY 


1960 


Creneral 


Advance 


} 








NEW DESIGN 
CONCEPTS IN 


2 ey 
-CMAL 
wa 


( 
Church Lighting 


@ Keyed to latest 
architectural trends 

@ Incorporating new 
materials and finishes 

@ Engineered to proven 
high standards 


Request Catalog S, supplement 
to catalog C for a 
glimpse of this new line. 


RA. YC S co. we 


1810 NORTH AVE. © SHEBOYGAN, Wis. 


In Canada “Red Comet of Canada, Ltd.,”" Montreal 








Norta TrEXAs 


Mee Tus 


Transforme 


Industr 


Texas 


Onto VALLEY SECTION 


& H Electric Sup} 
Mary 


erative 


Kentucky 


ry Louisville Ky 


Rural 


OIL, CAPITAL SECTION 


f Oklahoma 


Howland Haves & 


OTTAWA SECTION 
Vembers 
L. Richards & Associates, Ltd 
t J. A. Wilson Lighting & Dis 
Ltd., Ottawa, Ont 
PHILADELPHIA SECTION 
Members 


( Westinghouse lectric 


ia, Pa 
I Rowland & Co., Haddonfield, 
Philip, West Philadelphia 
Philadelphia, Pa 
W Courtney & Co 


Electric 


Philadelphia, 
Continued on page 


42A) 


41A 





Continued from page 41A) 


Wolte, K. R 
delphia, Pa 


Philadelphia Electric Co., Phila 


PITTSBURGH SECTION 
Members 
Hendrickson 
Pittsburgh 
*Hendrickson 
Pittsburgh 
Mannella, R 


burg! Pa 


Hendrickson Co 
Hendrickson Co 


Tower, P.E., Pitts 


i ssociate 


Pierce P Benjamin Electric Mfg 
Pittsburgh , 


Pve OUND SECTION 
Vembers 
Cline, D. G 
Seattle, Wash 
Radin, ¢ J 
Wash 


ighting Fixture Co 


Grahan & Co Seattle 


ROCHESTER SECTION 
Members 


Berend, | N Eastman Kodak Co 


48-i000'© ._ 


sSainbridge 


the high ceiling ciates, San Diego 


Sellman, H. D 


GLARE-FREE Diego, Calif 
recessed downlights Sovrmaasr Ficewa Section 


Member 


‘Connell, F. W lori *ower & Light Co 
Hialeah, Fla 


Eastman Kodak Co 


issociate Members 
Stark, LeRoy. Electra. Miami. Fla 
Styne A. F Hiomer A 


Springs, Fla 


Shrewsl 





EMPLOYMENT 
OPPORTUNITIES 











LIGHTING SALESMAN 
Excellent opportunity for young man_ with 
some experience in lighting. To manage office 
of one of Chicago's leading agencies. Eventual 
position as outside sales engineer for top lines 
n Chicago area. Compensation open Address 
tox 431, Publications Office, INuminating En 

’ Society, 1860 Broadway, New York 


y 


48-1000 line uhits lighting the Auditorium of 
Bronx High School of Science, Bronx, N. Y 


WANTED 
MANUFACTURER'S 
REPRESENTATIVES 
rer of nationally advertised quality 
tively priced commercial and ir 
having architect-engineer 
ceptance, sold through ele 
itors, seeks agency 
lowing trading 
Sakersfield 
Sacramento 
Phoenix, Ariz 
educational 
and territory cov 
ne Office Illumi- 
1860 Broadway; 


DRAFTSMAN WANTED 
York City manufacturer of fluorescent 
ne fixtures Require experience n 
nd sheet metal fabrication Arrange 
und specification sheets. Good oppor- 
and future. State full resume and salary 
etter All replies strictly confidential Ad 
ress Box 433, Publications Office, Illuminat 
Engineering Society, 1860 Broadway, New 

2 N. ¥ 


SOUTHERN CALIFORNIA SECTION 
Members: 
*Harris, R. M., 
geles, Calif 

*Hirte, R. H., Curtis-AllBrite Lighting, Inc., 
Monterey Park, Calif 

Hulke, W. W., 628 8S. Palm Ave 
Calif 

*Smith, A. J.. H. L. Gogerty Organization, Los 
Angeles, Calif 


Joslyn Pacific Co., Los An 


Alhambra, 


Associate Members 

Fecht, J. L., Statham Instruments, Inc Los 
Angeles, Calif 

MeLelland, Ww Dept. of Water & Power 
Los Angeles, Calif 

Wilson, 0. J., City of Costa Mesa, Calif., Costa 
Mesa, Calif 


Tar Heew Secrion 
Member 
*Stephens, L. P., Carolina Power & Light Co 
Raleigh, N. ¢ 


Associate Member 


Norman, R. C 
Point, N. ¢ 


Bryant Electric Co., Ine High 


TENNESSEE VALLEY SECTION 
issociate Member 
Pritchett, D. H., 501 E. Center St 
ville, Ky 


Madison- 


TORONTO SECTION 
Associate Members 


Ottmann, D. M Audio Transformer Co., Ltd., 
Waterloo, Ont 

Puurits, Leonhard, Canadian General Electrix 
Co., Ltd., Toronto, Ont 


Twin City Section 
Members 
Baldus, R. I Northern States 
Minneapolis, Minn 
Hamilton, L. G Holophane ¢ 
kins, Minn 
*Hanson, H. J. Jr., Sterling Elecr 
tion Co., Minneapolis, Minn 


desociate Members 


Paulson, ©.. Northern States Power Co 
Minneapolis, Minn 

Rogers, J. W 
Minn 

Schmall, R. H 


St. Paul, Minn 


Gaynor Sales Agency, St 


Northern States Power Co 


Twin Ports CHAPTER 

Member 
Jyring, E. A 
bing, Minn 


Jyring & Whiteman, In Hib 


WINNIPEG CHAPTER 

tesociate Member 

Lindgren, 8S. } Pratt & Linderer 
Winnipeg, Man 


Architect 


YANKEE CHAPTER 
fesociate Member 
Kelleher, Evelyn, Western Massachusetts Ele 


trie Co., Springfield, Mass 
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heat-resisting 
vapor-proof 
globes 


made in Clear and Opal 
Borosilicate Glass 


You can now obtain heat-resisting KEE-LITE 
vapor-proof globes at prices you normally pay 
for ordinary lime glass globes. You need stock 
only one, catalog only one. 

KEE-LITE globes are made in both clear 
and opal borosilicate glass, with a very high 
resistance to thermal shock. They are available 
in the widely-used 6”, 7” and 8” sizes. 

We invite your inquiry. 


Write for complete 
specifications and prices 


Thatcher 
MET 





THATCHER GLASS MANUFACTURING CO., INC. JEANNETTE, PA. 
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Revere Outdoor Lighting Report 


Lighting a church exterior 


The Problem: To provide distinctive, 
dramatic lighting for a church exterior. 
Fixtures must have wide, even light patterns 
and must be attached to the building itself. 


The Solution: Revere No. 3151-A 
Underneath Floodlights were selected for 
their wide, flat light pattern. Because they 
are attached directly to the building, elim- 
inating overhead arms, these underneath Ne. 3151-A 
light fixtures are unobtrusive and blend in Underneath Floodlight 
with architectural lines of the building. They 

are completely weather-tight. 





Lighting an automobile dealership 


The Probiem: To highlight the front of 
an automobile showroom exterior, showing 
to best advantage the face of the building and 
its distinctive identification 

The Solution: A continuous line of 
Revere Fluoresign luminaires were installed 
at cornice height, running the entire length 
of the surface to be lighted. The integral 
luminaires have an adjustable feature which 
permits accurate placement of light for 
smooth, even lighting. Enough spill light No. 8600 


—r Fluoresign Luminaire 
occurs on sidewalk for inviting atmosphere. sities 





Lighting a service station 


The Problem: To put an extremely 

high level of light on a service station's pump 

islands and service areas. Station must be 

unusually attractive to meet competition. 

The Solution: Two Revere No. 7420 

luminaires with 1000-watt color-improved 

lamps are mounted at a 14-foot height on each 

island. These provide a maintained average 

of 60 footcandles in the service area. 

Eliptor floodlights illuminate perimeter. High No. 7420 
level of illumination has greatly improved Mercury Floodlight 
station s competitive position. 


Write for Revere’s complete catalog of outdoor lighting equipment. 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. © 7420 Lehigh Avenue «© Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 © Telegrams: WUX Niles 
In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 
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American Plastic Louvers are available in pastel 
colors, molded-in for permanent beauty. They pro- 
vide the architect and designer unlimited possi- 
bilities with the use of colors in combinations of 
White .. . Blue. . . Green... Pink . . . Yellow 
and Low Brightness Grey. 


Engineers are available in your area to help with 
your lighting problems or write American Louver 
Company direct. 


Now! AMERICAN LOUVER offers 3 shielding 
medias—42°—45° and the all new 55° louver, 
for higher lighting efficiency and uncluttered 
appearance—they will meet your most rigid 
lighting requirements for individual fixtures, 
modules or complete louvered ceilings. 


It pays to specify American louvers 


@ PERMANENT COLOR STABILITY 


HIGH IMPACT FOR GREATER STRENGTH 
EASY TO HANDLE—LIGHT WEIGHT 
PATENTED INTERLOCKING LOUVERS 
ASSURE PERFECT ALIGNMENT 
LOW COST UPKEEP—EASY TO CLEAN 
AVAILABLE IN COMBINATION OF SIZES 

@ LOUVERS MAY BE CUT TO SPECIFICATIONS 


Exclusive Process by AMERICAN LOUVER COMPANY 
U.S. A. Patent No. 2,566,817 U.S.A. Patent No. 2,607,455 
Conedian No. 484,346 Canedian No. 497,047 
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4240 N. SAYRE-AVENUE . ‘a! AGO 34, ILLINOIS 


Your choice of Concave GrateLite 
Louver Diffuser*, or Concave Prismoid 
GrateLite Louver-Lens**. 


. 


= 
F 
x 
One-piece plastic side wings are 
tubular for added strength, lower side 
brightness, plus “reflector” efficiency. 
Ends are capped to simplify maintenance. 


a“ 
Concave GrateLites hinge LG 
separately from sturdy steel end ee | 
plates for extra strength bss | 
and easier servicing. No glue in Gateway! 


Caceas 


Pendant mounting, or 
adaptable for close-ceiling mounting 
with top plates. For schools, ota 
stores and offices. 


Available in 2, 3, or 4 light units 
.+.in the same fixture width. 4’ or 8’ lengths. 
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From Model of the Saarinen Arch and Riverfront 
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gateway 


.--TO RUGGED STRENGTH 
AND BEAUTY IN A CONCAVE 
PLASTIC FIXTURE 


‘ 


New Guth Gateway brings you “eye styled” 
beauty with sharp-line design and 

quality illumination. A new concept of fixture 
construction! Plastic is basic... 

but no wrap-a-round. Concave GrateLite 


bottoms hinge separately. 


WRITE FOR GUTH 
GATEWAY BROCHURE TODAY! 


THE FP EDWIN F. GUTH CO. 
2615 WASHINGTON BLVD., BOX 7079, ST.LOUIS 77, MO. 


t, St.Louis, Mo.—"“The Gateway to the West” 


* R U.S. Pat. No. 2,745,001 Can. Pat. 1957, No. 538,245 
** B® U.S. Pat. No. 2,904,673 
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